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PREFACE  TO  FIRST  EDITION 

Due  to  the  great  abundance  and  diversity  of  insects  their  taxonomy 
presents  many  difficulties  and  complexities.  Classification  is  consequently 
a  discouraging  aspect  of  entomology  to  the  young  student  who  must 
attempt  in  a  short  space  of  time  to  gain  a  sufficient  knowledge  of  rela- 
tionships that  may  enable  him  to  recognize  the  more  common  and 
important  types  of  insect  life. 

Long  teaching  experience  has  served  clearly  to  demonstrate  to  the 
authors  that  the  fundamental  principles  of  classification  cannot  be  fully 
appreciated  through  the  study  of  descriptive  text-books,  nor  can  any 
comprehension  of  the  infinite  variety  of  nature  be  acquired  except  by 
close  observational  contact  with  the  things  themselves.  Moreover,  the 
study  of  a  few  selected  types  by  the  laboratory  method  fails  to  give 
more  than  a  very  superficial  view  of  the  organic  world,  and  as  biological 
knowledge  advances,  tends  to  emphasize  the  similarities  between  ani- 
mals and  to  minimize  the  differences  that  exist  between  them.  It  is, 
therefore,  highly  desirable  that  the  principles  of  taxonomy  be  presented  to 
the  student  in  a  practical  way  to  demonstrate  particularly  certain  of  its 
more  fundamental  and  important  phases. 

The  present  volume  is  the  outcome  of  a  series  of  steps,  developed  by 
the  authors  during  the  course  of  many  years  to  train  students  in  the 
practical  taxonomy  of  insects  and  to  provide  a  manual  for  the  identifi- 
cation of  the  larger  groups  of  insects;  one  which  would  prove  useful 
and  reliable  in  the  hands  of  professional  entomologists  and  other  per- 
sons, especially  biologists  working  in  other  fields,  for  the  actual  identifica- 
tion of  specimens  of  insects. 

The  precursor  of  the  present  manual  was  published  by  the  authors 
in  1915  and  printed  privately  as  a  "Key  to  the  Families  of  North  Ameri- 
can Insects."  It  has  proved  to  be  very  useful  and  workable  in  the  teaching 
laboratory  both  by  ourselves  and  others  and  has,  we  believe,  proved  to  be 
a  valuable  aid  to  entomologists  and  other  interested  persons  who  have 
occasion  to  identify  specimens  of  insects.  We  have  regretted  the  geo- 
graphical limitations  of  the  original  book  which  have  made  it  less  useful 
to  workers  in  other  parts  of  the  world,  and  also  the  almost  entire  omission 
of  aids  for  the  identification  of  the  immature  stages.  The  lack  of  lists 
of  literature  was  also  recognized  as  a  fault  as  well  as  the  omission  of  keys 
which  would  serve  to  identify  specimens  of  the  various  other  terrestrial 
arthropods  which  are  frequently  collected  by  those  interested  in  insects. 

The  new  volume  has,  therefore,  been  entirely  rewritten  to  include 
the  families  of  the  entire  world,  and  in  many  cases  subfamilies  of  the 
larger  or  more  important  groups.  A  selected  list  of  literature  on  the 
several  groups  has  been   added,  and   so  far   as   possible,  keys   for  the 
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identification  of  the  immature  stages.  We  have  also  prepared  an  addi- 
tional part  dealing  with  the  numerous  other  groups  of  terrestrial 
Arthropoda. 

The  keys  aim  to  reproduce  as  accurately  as  possible  the  most  generally 
accepted  system  of  classification  of  each  group.  They  are  necessarily  to 
some  extent  heterogeneous  as  they  represent  the  accumulated  opinions 
and  revisions  of  hundreds  of  workers  during  the  course  of  many  decades. 
Taxonomy  is  the  oldest  branch  of  biological  science  and  as  it  has  in  the 
past  had  many  more  devotees  than  the  recently  developed  branches,  it 
has  a  much  more  complex  background.  The  present  treatment  can  in 
no  sense  be  considered  as  original,  nor  does  it  follow  in  detail  any  previ- 
ous comprehensive  system.  There  are  numerous  changes  from  the  ar- 
rangement in  our  previous  book,  although  this  has  served  in  a  general 
way,  more  closely  in  some  groups  than  others,  as  a  model  for  the  present 
one.  In  a  few  groups  where  recent  extensive  revisions  have  been  pub- 
lished, these  have  been  quite  generally  followed.  In  others,  where  there 
is  considerable  disagreement  among  authorities,  we  have  attempted  so 
far  as  possible  to  present  what  seems  to  be  the  most  generally  acceptable 
classification  or  the  one  which  appears  to  be  most  rational.  The  arrange- 
ment of  the  Hymenoptera  and  Diptera  represents  mainly  our  own  view- 
point, and  this  is  to  some  extent  true  of  the  Coleoptera.  The  systems 
followed  in  certain  other  groups  are  indicated  from  time  to  time  in  the 
text.  Where  recent  monographs  of  certain  groups  have  appeared,  the 
classification  there  proposed  has  been  accepted  with  few  changes,  al- 
though we  have  by  no  means  made  it  a  rule  to  regard  the  newest  arrange- 
ment as  the  most  satisfactory. 

The  illustrations  have  been  derived  from  many  sources  and  are  in 
great  part  redrawn  from  published  figures,  although  it  must  be  stated 
that  many  have  been  simplified,  differently  lettered  or  otherwise  modi- 
fied to  adapt  them  to  the  purpose  of  the  present  manual.  In  each  case, 
where  not  original,  the  source  of  each  is  indicated  by  the  name  of  the 
author  in  parentheses. 

Most  of  the  figures  from  our  previous  book  are  reproduced  here.  They 
were  drawn  mainly  by  Beirne  Barrett  Brues,  the  wife  of  one  of  the 
authors.  To  these  have  been  added  an  extensive  series  prepared  by 
Anna  Scholl  O'Connor,  a  considerable  number  by  Selina  Tetzlaff  John- 
son, and  a  few  by  others,  including  the  writers.  The  figures  have  been 
selected  principally  to  represent  the  general  appearance  of  the  species  of 
the  various  groups  and  the  special  structures  used  in  classification. 

The  marking  of  accents  and  the  indications  for  the  proper  pronuncia- 
tion of  the  names  of  genera,  families  and  higher  groups  has  been  done  in 
great  part  by  Alice  M.  Brues,  daughter  of  one  of  the  authors. 

The  manuscript  was  transferred  into  typewritten  form  chiefly  by  Mrs. 
O'Connor  who  has  also  aided  greatly  in  the  reading  of  the  proof  and 
preparation  of  the  index. 
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For  advice  and  criticism  on  numerous  occasions  we  are  greatly  in- 
debted to  a  number  of  friends  and  co-workers,  as  well  as  to  several 
students,  especially  Mr.  R.  P.  Dow,  who  was  of  great  assistance  in  the 
preparation  of  the  section  on  Hymenoptera. 

Professor  W.  M.  Wheeler  has  examined  the  section  on  ants,  but  far 
more,  has  offered  encouragement  and  criticism  during  the  tedious 
process  of  preparation. 

Finally,  we  are  deeply  grateful  to  Dr.  Thomas  Barbour  for  issuing 
the  volume  as  a  contribution  from  the  Museum  of  Comparative  Zoology. 

No  one  is  more  keenly  aware  than  the  writers  of  the  great  chance 
that  errors  of  statement  or  omission  may  creep  into  a  work  of  this 
kind.  We  have  diligently  guarded  against  the  occurrence  of  such 
errors  during  the  course  of  preparation,  but  for  any  that  may  remain 
we  trust  that  we  may  be  forgiven. 


PREFACE  TO  THE  REVISED  EDITION 

Two  decades  have  passed  since  the  first  edition  of  the  present  work 
was  written.  During  this  time  many  contributions  dealing  with  the 
taxonomy  of  insects  have  been  published.  These  include  some  mono- 
graphic treatments  of  families  and  larger  groups,  in  addition  to  a  really 
vast  series  of  shorter,  less  comprehensive  papers  relating  to  smaller 
groups  or  to  the  faunas  of  more  restricted  areas. 

In  several  orders  the  system  of  classification  currently  in  general  use 
differs  but  little,  or  scarcely  at  all,  from  that  presented  in  the  earlier 
volume.  In  others,  more  recent  treatments  differ  very  considerably  from 
those  most  commonly  followed  by  the  majority  of  taxonomists  twenty 
years  ago.  In  such  cases  extensive  revision  of  the  keys  has  been  made, 
but  in  frequent  instances  {e.g.  Acarina)  we  have  not  taken  it  for  granted 
that  the  newest  arrangement  is  the  most  satisfactory,  or  that  it  will  come 
into  general  use,  and  we  have  not  adopted  all  such  innovations. 

During  recent  years  a  few  taxonomists  have  proposed  an  extensive 
multiplication  of  family  names  in  some  groups,  like  the  Suborder 
Adephaga  among  the  Coleoptera,  and  in  the  Acarina  and  Diplopoda 
among  the  other  terrestrial  Arthropoda  treated  in  the  third  part  of 
the  present  volume.  This  degradation  of  the  family  concept  is  utterly 
at  variance  with  accepted  practice  in  other  orders  and  has  not  been  in- 
corporated in  the  keys.  Such  family  names  have  been  included  to  some 
extent  in  the  text  in  order  to  indicate  their  taxonomic  position. 

A  new  section,  dealing  with  extinct  families  of  insects,  has  been  in- 
cluded in  the  revised  edition.  The  purpose  of  this  part  is  to  indicate 
the  extent  and  nature  of  the  extinct  orders  and  families  and  to  show 
the  pattern  of  classification  currently  followed.  A  discussion  of  some 
of  the  problems  involved  in  the  taxonomy  of  the  extinct  groups  intro- 
duces that  section. 

We  are  greatly  indebted  to  Professor  Charles  L.  Remington  for  his 
aid  in  revising  the  keys  to  the  Thysanura  and  Entotrophi,  and  especially 
for  his  efforts  on  the  Lepidoptera,  including  the  preparation  of  a  new 
larval  key.  Dr.  Kenneth  Christiansen  has  revised  the  keys  to  the 
Collembola,  on  which  a  great  deal  has  been  published  in  recent  years. 

In  addition  to  these  colleagues  and  those  who  furthered  the  prepara- 
tion of  the  earlier  edition,  we  wish  to  extend  our  grateful  appreciation 
to  all  who  have  aided  in  the  accomplishment  of  its  present  ordysis.  It 
now  emerges  with  an  increase  in  length  of  the  order  of  ~^/2,  approxi- 
mately that  of  a  typical  insect  as  it  passes  into  a  succeeding  instar  during 
growth.  This  is,  of  course,  entirely  coincidental,  but  as  most  of  the 
increased  length  of  the  new  volume  is  due  to  newly  accumulated  refer- 
ences in  the  literature  and  to  a  sound  advance  in  insect  palaeontology,  it 


CLASSIFICATION   OF   INSECTS  5 

reflects  in  a  sense  the  growth  of  entomological  publication  during  twenty 
years.  At  this  rate  it  is  appalling  to  anticipate  what  the  future  may 
hold  for  systematic  entomology. 

The  American  Philosophical  Society  has  supported  the  preparation 
of  this  revision  by  a  grant  which  has  expedited  the  completion  of  the 
manuscript. 

Finally,  we  are  indebted  to  Miss  Ruth  C.  Dunn,  whose  judgment 
and  accuracy  in  checking  references  and  other  details,  in  typing  most 
of  our  manuscript,  and  in  the  performance  of  difficult  editorial  work 
has  continuously  furthered  the  completion  of  our  task. 


INTRODUCTION 

Approximately  three-fourths  of  a  million  species  of  insects  have  so  far 
been  described  and  named,  and  their  number  is  being  gradually  increased 
from  year  to  year.  So  far  as  those  competent  to  judge  are  able  to  esti- 
mate, it  seems  probable  that  this  number  represents  perhaps  one-fifth 
or  one-tenth  of  those  which  actually  exist  upon  our  planet  at  the  present 
time.  Their  descriptions  fill  libraries  and  their  final  identification  re- 
quires the  knowledge  of  specialists.  Obviously  no  single  volume  can 
provide  means  for  their  complete  determination,  and  attempts  to  deal 
with  selected  series  of  abundant  species  from  particular  regions  are 
always  disappointing  and  untrustworthy.  It  is  possible  to  deal  quite 
fully  with  the  families  into  which  the  insects  are  divided  within  a  reason- 
able space  and  it  is  with  their  recognition  that  the  present  work  is  con- 
cerned. 

Identification  of  the  families  has  been  effected  by  means  of  analytical 
keys,  which  have  been  arranged  as  dichotomies.  There  are  also  pro- 
vided similar  keys,  first  for  the  determination  of  the  classes  of  Arthro- 
poda,  and  later  others  for  the  determination  of  the  orders  of  each  class. 
The  families  are  then  tabulated  under  each  order.  Unless  the  class  or 
order  is  known,  the  student  should,  therefore,  first  consult  the  "Key 
to  Classes  of  Arthropoda"  on  page  26.  If  it  be  known  that  the  speci- 
men is  an  insect  or  an  arachnid,  or  that  it  surely  belongs  to  a  particular 
class  or  order,  the  appropriate  key  (as  indicated  in  the  "Table  of  Con- 
tents") will  form  the  starting  point  for  the  work  of  identification. 

Each  key  contains  a  number  of  couplets,  or  pairs  of  contrasting  state- 
ments which  indicate  clearly  two  characters  or  groups  of  characters, 
one  of  which  will  agree  with  the  specimen  in  hand.  In  the  first  couplet, 
for  example,  two  contrasting  descriptions  are  given,  one  of  which  should 
agree  with  the  insect  to  be  determined.  The  number  at  the  end  of  the 
line  following  this  description  indicates  the  couplet  which  should  next 
be  studied,  and  so  on  until  the  final  name  is  reached.  All  the  keys  have 
been  arranged  in  this  way,  as  the  writers'  experience  in  the  classroom 
shows  that  specimens  can  be  most  easily,  rapidly  and  accurately  classi- 
fied with  a  key  of  this  type  where  the  contrasting  descriptions  appear 
together  on  the  page  and  may  very  easily  be  compared. 

Another  type  of  identification  key  has  the  pairs  of  contrasting  charac- 
ters distinguished  from  other  pairs  by  differences  of  indention  on  the 
page.  Keys  thus  arranged  can  be  constructed  to  follow  natural  rela- 
tionships more  closely,  but  they  require  much  more  space  for  printing 
and  in  long  keys  are  exceedingly  difficult  to  follow.  We  have,  therefore, 
not  adopted  such  an  arrangement. 

While  the  dichotomies  frequently  represent  natural  relationships  or 
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lines  of  phyletic  development,  we  have  not  attempted  to  indicate  natural 
divisions  wherever  the  convenience  and  practical  arrangement  of  the 
keys  would  have  been  sacrificed.  It  is  at  best  not  convenient  to  express 
the  natural  relationships  of  animals  or  plants  by  any  linear  arrangement. 
It  may  be  said,  however,  that  a  carefully  arranged  dichotomy,  in  most 
cases,  may  be  made  to  conform  quite  closely  to  such  linear  arrangement 
as  may  seem  most  appropriate. 

The  keys  present,  therefore,  to  some  extent  an  artificial,  as  opposed 
to  a  natural,  sequence,  although  wherever  possible  a  natural  order  has 
been  retained.  The  conspectus  of  families,  on  the  other  hand,  aims  to 
present  a  natural  classification  as  nearly  as  this  can  be  expressed  by  a 
linear  sequence.  As  a  linear  arrangement  is  the  only  one  which  can  be 
used  in  a  list  of  this  sort,  it  must  be  understood  that  it  cannot  actually 
indicate  the  relationship  of  the  several  units  by  their  proximity  in  the 
list.  We  must  regard  the  present  fauna  as  representing  a  horizontal 
section  of  the  "phyletic  tree"  which  we  see  only  as  a  multitudinous 
series  of  sections  through  its  twigs  and  branchlets.  The  linear  arrange- 
ment of  such  a  complex  cannot  even  suggest  the  equally  irregular 
branches  to  which  these  twigs  were  attached  in  the  past.  Many  of  the 
latter  represent  extinct  groups,  and  these  are  far  less  completely  known. 
They  are  dealt  with  separately  in  a  section  devoted  entirely  to  a  con- 
sideration of  the  families  and  higher  groups  that  are  no  longer  extant 
in  the  living  fauna.  Knowledge  of  insect  palaeontology  has  advanced 
rapidly  during  recent  years,  but  it  is  necessarily  less  complete  than  that 
relating  to  living  insects  and  must  always  remain  so.  It  has  greatly  im- 
proved our  insight  into  the  interrelationship  of  major  and  minor  groups 
and  is  destined  to  clarify  our  views  still  further  in  the  future. 

There  is  a  very  pronounced  tendency  continually  to  restrict  the  ex- 
tent of  families  and  consequently  increase  their  number.  This  is  greatly 
deplored  by  many  zoologists,  and  regarded  as  inevitable,  if  not  highly 
undesirable,  by  others.  The  reasons  for  such  a  change  are  manifold. 
The  continual  discovery  of  new  forms  rapidly  increases  the  number  of 
known  species  and  this  in  itself  merely  on  the  basis  of  numbers  makes  it 
easier  to  deal  with  classification  if  we  have  a  greater  number  of  units  of 
convenient  size.  The  more  careful  study  of  anatomical  structure  fre- 
quently leads  to  the  discovery  that  certain  groups  are  polyphyletic,  that 
is  to  say,  are  not  of  common  origin,  but  represent  a  convergence  or 
parallelism  in  the  possession  of  certain  closely  similar  characteristics. 
If  we  are  to  develop  a  natural  classification,  such  groups  must,  of  course, 
be  divided  into  a  number  of  smaller  families,  each  easily  distinguishable 
from  the  others,  in  fact,  more  easily  characterized  than  the  original  large 
family.  Such  changes  are  reasonable  and  will  without  doubt  be  accept- 
able in  the  future  to  all  who  view  them  without  prejudice.  Many  such 
changes  represent  merely  the  elevating  of  groups  from  subfamily  to 
family  rank,  and  they  have  been  made  much  more  extensively  by  work- 
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ers  in  some  groups  than  in  others.  For  this  reason,  if  for  no  other,  the 
value  of  family  rank  varies  in  the  several  groups.  There  is  another  reason 
for  such  differences  which  relates  to  the  age  of  the  several  groups. 
Those  of  greater  evolutionary  age  usually  present  more  constant,  clear- 
cut  characters  and  can  be  grouped  into  smaller  numbers  of  families  while 
those  now  in  an  active  state  of  evolution  or  differentiation  show  so  many 
permutations  and  intergrades  that  the  value  of  the  family  has  been 
cheapened  and  numerous  very  closely  related  series  have  been  accorded 
family  rank.  As  already  indicated  we  have  endeavored  to  follow  the 
general  custom  of  workers  in  each  group  in  regard  to  the  number  of 
families  that  should  be  recognized  at  the  present  time. 

The  characters  useful  for  the  separation  of  family  and  other  major 
groups  are  frequently  of  very  minor  nature,  due  to  the  fact  that  char- 
acteristics of  apparently  trivial  importance  commonly  persist  over  long 
periods  of  time,  presumably  because  they  are  not  acted  upon  by  natural 
selection  or  other  evolutionary  factors.  The  value  of  such  characters  is 
everywhere  evident,  but  in  the  keys  many  correlated  characters  of  more 
noticeable  and  conspicuous  kinds  have  been  added,  even  though, 
as  indicated,  they  are  not  invariably  present,  and  cannot  be  relied  on 
implicitly.  When  in  the  keys  such  correlation  characters  are  encoun- 
tered, there  is  need  for  judgment  in  deciding  which  way  to  proceed. 

Any  ideal  system  of  classification  should  be  in  accordance  with  the 
phylogenetic  changes  that  have  occurred  during  the  evolution  of  the 
organisms  concerned.  The  importance  of  this  goal  is  paramount  and 
the  efforts  of  taxonomists  to  reach  it  are  leading  to  the  gradual  dis- 
appearance of  artificiality  in  systematics.  This  is  a  real  advance,  but  in 
recent  years  some  taxonomists  have  assumed,  usually  for  what  appear 
to  be  good  reasons,  that  definite  differential  characters  cannot  be  found 
to  distinguish  forms  which  are  similar  but  not  genetically  related  in  their 
phylogeny.  When  such  assumptions  are  tacitly  accepted  in  the  absence  of 
observable  differences,  it  is  impossible  to  translate  these  conceptions  into 
understandable  form  for  use  by  others.  This  is  seen  frequently  in  keys 
where  exceptions  must  be  noted,  and  it  presents  great,  if  not  insurmount- 
able, difficulties  in  the  practical  construction  of  keys.  From  a  theoretical 
standpoint,  artificial  characters  are  in  final  analysis  only  a  snare  and 
delusion,  but  we  cannot  discard  them  till  better  substitutes  can  be  made 
available.  In  the  keys  presented  in  this  volume  we  have  tried  to  by-pass 
such  dilemmas,  but  not  with  complete  satisfaction. 

As  families  and  other  major  groups,  as  well  as  genera,  are  concepts 
and  not  precepts  they  are  constantly  at  the  mercy  of  a  changing  view- 
point and  the  characters  used  to  define  their  limits  are  valid  only  as 
accepted  by  present  students.  It  is  hence  impossible  to  standardize  the 
family  concept.  There  are  isolated  instances  where  highly  specialized 
students  of  certain  groups  have  gone  literally  rampant  and  have  made 
excessive  additions  to  the  number  of  family  designations.    Such  proce- 
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dure  creates  a  most  unfortunate  diversity  in  the  general  pattern  of  classi- 
fication as  it  is  widely  at  variance  with  the  views  held  by  other  workers 
in  the  same  or  related  fields.  In  some  cases  where  such  extravagant 
changes  have  been  proposed  these  have  been  indicated  by  notations  or 
more  lengthy  explanations  interpolated  in  the  text  of  the  keys. 

Even  the  selection  of  family  names  is  not  done  in  a  uniform  way  by 
all  entomologists.  This  is  very  unfortunate  as  it  leads  to  the  use  in 
some  cases  of  several  names  for  the  same  group.  Thus  the  family  name 
may  be  formed  from  the  oldest  contained  genus,  or  it  may  represent  the 
oldest  usage,  or  it  may  be  still  another  name  long  in  use,  but  originally 
formed  by  neither  of  the  first  two  methods.  We  have  not  been  entirely 
consistent  in  the  selection  of  these  family  designations,  but  have  tried 
to  follow  the  most  general  present  usage  in  each  group.  Synonyms  that 
are  or  have  been  in  general  use  are  given  in  italic  capital  letters  placed 
in  parentheses  just  preceding  the  accepted  family  names  in  the  keys.  If 
uniformity  is  ever  secured  in  the  use  of  family  names,  there  will  be  a 
number  of  changes  in  the  ones  here  used,  and  the  citation  of  synonyms 
here  must  consequently  be  understood  to  indicate  that  there  is  or  has 
recently  been  a  division  in  usage.  Wherever  a  family  name  has  been 
suppressed  and  the  group  which  it  designates  has  been  merged  with  an- 
other, the  word  "Including"  has  been  added  in  the  parenthesis  together 
with  the  name  thus  suppressed. 

Over  a  considerable  period  of  years  a  sustained  effort  has  been  made  to 
secure  uniformity  in  zoological  nomenclature.  This  has  been  effected 
through  the  agency  of  the  International  Commission  on  Zoological 
Nomenclature,  inaugurated  and  fostered  by  numerous  zoological  soci- 
eties throughout  the  world.  Competing  organizations  have  been  estab- 
lished, but  their  influence  has  remained  at  a  lower  level.  The  efforts 
of  the  International  Commission  have  been  applied  to  priority  in  nomen- 
clature, validity  and  dates  of  publication,  homonyms,  synonyms,  types 
of  families  and  genera  and  a  host  of  other  matters  that  enter  into  nomen- 
clatural  practice.  The  sincere  efforts  of  the  Commission  have  met 
numerous  obstacles  imposed  by  recalcitrant  individuals  and  groups  of 
taxonomists  who,  like  all  workers  in  the  natural  sciences,  are  loath  to 
accept  ex-cathedral  pronouncements  emanating  from  any  source.  This, 
coupled  with  the  discovery  of  old,  long-forgotten  taxonomic  papers  whose 
contents  reveal  the  necessity  of  changes  in  generic  and  family  names  has 
caused  a  serious  confusion  which  does  not  quickly  subside.  More  recently 
the  resurrection  of  previously  discarded  names  where  these  cannot  be 
validated  by  accepted  rules,  has  aroused  further  opposition.  It  is  not 
possible  to  predict  the  outcome,  but  fortunately  these  matters  are  of 
minor  import  in  the  present  volume  since  we  have  consistently  tried  to 
reflect  current  usage  in  each  group,  and  to  cite  also  any  alternate  designa- 
tions that  are  frequently  encountered  in  the  literature. 

The  International  Zoological  Commission  was  established  to  stabilize 
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nomenclature,  but  because  of  the  difficulty  of  arriving  at  decisions  in 
some  instances  it  has  permitted  uncertainty  to  prevail.  Notably  is  this 
apparent  in  the  case  of  Meigen's  1800  paper,1  which  affects  the  families 
of  various  Diptera.  Meigen  wrote  this  early  paper  in  French  for  the  use 
of  amateur  entomologists,  noting  the  names  of  eighty-eight  genera  he 
knew,  many  of  which  he  coined  for  the  occasion.  The  names  were  accom- 
panied by  an  extremely  brief  description,  but  nowhere  were  species  cited 
by  name;  merely  the  number  of  species  was  announced  as  known  to 
Meigen. 

Three  years  later  he  published  a  generic  account  of  one  hundred  and 
fourteen  genera,2  this  time  in  German,  changing  the  names  of  many  of 
the  previous  genera.  These  two  papers  become  particularly  important  to 
us  in  that  many  of  the  cited  names  are  the  type-genera  of  families  or 
subfamilies.  Meigen  himself  made  no  reference  to  his  first  paper  in  any 
of  his  later  writings. 

The  early  work  became  forgotten.  Only  five  or  six  copies  are  now 
known  to  exist.  However,  one  copy  fell  into  the  hands  of  Friedrich 
Hendel,  who  reprinted  it,  and  with  the  aid  of  Meigen's  1803  paper, 
resurrected  many  of  the  earlier  and  discarded  names.  Hendel's  publica- 
tion started  a  series  of  protests  among  systematic  dipterists,  many  of 
whom  felt  that  the  principle  of  conservation  should  prevent  a  wholesale 
adoption  of  names,  latent  for  more  than  a  century.  J.  M.  Aldrich  re- 
ferred the  matter  to  the  International  Commission  on  Nomenclature, 
which  in  a  series  of  Opinions  has  ruled  that  the  1800  paper  was  actually 
published,  that  both  were  written  by  J.  W.  Meigen,  that  the  names  pro- 
posed were  binomial  and  hence  valid,  and  that  it  was  for  dipterists  them- 
selves to  pass  upon  their  recognition.  However,  the  adoption  of  some  of 
the  names  in  the  1800  paper  will  not  settle  the  issue.  Already  the  Com- 
mission is  considering  the  abandonment  of  five  of  Meigen's  early  names, 
of  which  four  are  the  types  of  families.  To  show  that  great  uncertainty 
exists  we  have  cited  those  families  which  would  date  from  the  1800  paper, 
together  with  the  customarily  used  name,  giving  both  in  bold-face  type.3 

1  J.  G.  Meigen.  Nouvelle  classification  des  mouches  a  deux  ailes.  40  pp.  Paris 
(1800). 

2  J.  W.  Meigen.  Versuch  einer  neuen  Gattungseintheilung  der  europaischen 
zweifliigligen  Insekten.    Illiger's  Magazin,  2,  pp.  259-281    (1803). 

8  The  families  involved  are  the  following,  the  first  name  of  each  pair  derived  from 
type  genera  of  Meigen's  1800  paper,  the  second  from  his  1803  paper.  Three  of  the 
names  (Simuliidae,  Scenopinida?  and  Pipunculidz)  date  from  Latreille's  Histoire 
Naturelle,  1802. 

Liriopeidae,  Ptychopterida;;  Tendipedidae,  Chironomida;;  Heleidae,  Ceratopogonidae; 
Melusinidae,  Simuliidae;  Fungivoridae,  Mycetophilidae;  Euphrosynidae,  Macroceridae; 
Lycoriidae,  Sciaridse;  Itonididae,  Cecidomyiidz;  Erinnidae,  Xylophagidae;  Omphralidae, 
Scenopinidar,  Musidoridae,  Lonchopterid.-c;  Clythiidae,  Platypezidae;  Dorilaidae,  Pipuncu- 
lidae;  Larvae  voridae,  Tachinidae;  Euribiidae,  Trypetidae;  Titaniidae,  Chloropidae. 

This  list  does  not  include  fourteen  subfamilies  nor  ten  genera  which  are  not  types 
of  families. 
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A  short,  selected  list  of  genera  is  given  for  most  families.  These  repre- 
sent large  or  important  genera,  those  characteristic  of  particular  regions 
or  those  containing  common  or  important  species.  In  most  cases  the  geo- 
graphical range  is  given  in  greatly  abbreviated  form.  The  following 
abbreviations  have  been  used,  all  of  which  should  be  easily  understood 
without  explanation:  cosmop.,  cosmopolitan;  tropicopol.,  tropicopolitan; 
Holarc,  Holarctic  (northern  hemisphere);  Palmare,  Palaearctic  (Europe 
and  northern  Asia);  Nearc,  Nearctic  (America,  north  of  Mexico);  Neo- 
trop.,  Neotropical  (America,  south  of  the  United  States);  Am.,  new 
world;  Ethiop.,  Ethiopian  (Africa,  south  of  the  Sahara);  Ind.,  India; 
Indomal.,  Indomalayan  (India  and  east  Indian  Islands);  Austr.,  Aus- 
tralian. A  few  variants  of  these,  as  Indoaustr.  and  Malay.,  need  no  ex- 
planation. Where  genera  occur  in  most  of  the  regions  named  or  in 
several  widely  separated  ones,  their  range  is  indicated  as  widespr.,  wide- 
spread. 

A  number  of  vernacular  names  for  common  or  important  species  or 
groups  are  given  from  place  to  place,  enclosed  in  parentheses.  These  are 
mainly  ones  that  are  actually  in  use  among  persons  not  acquainted 
with  entomology,  although  certain  others  that  have  been  adopted  by 
the  American  Association  of  Economic  Entomologists  as  designations 
for  specific  insects  are  listed  also.  However,  no  attempt  has  been  made 
to  include  a  great  many  that  are  newly  coined,  cumbersome,  or  other- 
wise of  such  origin  or  formation  that  they  may  never  be  expected  to 
come  into  general  popular  use  as  vernacular  names. 

In  addition  to  the  keys  to  families  we  have  added  a  considerable 
number  of  keys  which  serve  to  distinguish  the  subfamilies  of  many 
of  the  more  important  or  extensive  families.  These  are  printed  in  more 
condensed  form  than  the  family  keys  and  the  couplets  are  numbered 
a,  b,  c,  etc.  to  distinguish  them  from  the  main  keys  in  which  they  are 
inserted  next  to  the  family  to  which  they  pertain.  Thus,  although  in- 
serted directly  into  the  family  keys  they  remain  entirely  independent 
so  far  as  couplet  numbers  are  concerned. 

In  all  cases  we  have  endeavored  to  cite  the  family  names  in  exact 
form.  Family  names  are  by  rule  formed  by  adding  the  suffix  "idae"  to 
the  Latin  or  Latinized  stem  of  the  name  of  the  type  genus,  and  sub- 
families uniformly  end  in  "inae."  The  compound  when  thus  formed 
should  properly  include  all  of  the  stem.  Unless  attention  is  given  to  the 
declension  of  such  words  according  to  Latin  rules,  errors  may  occur  and 
unfortunately  a  few  incorrectly  formed  family  names  have  been  used 
from  time  to  time  in  publications,  sometimes  over  long  periods.  We  have 
attempted  to  correct  all  such  errors  of  orthography,  and  trust  that  we 
have  not  overlooked  any  others.  Thus  family  names  based  on  generic 
names  ending  in  -cera  or  -cerus  become  -ceridce;  in  -ceros  become  -cero- 
tidce,  etc.  The  names  of  superfamilies  have  been  consistently  treated  in  a 
similar  way,  by  adding  -oidea  to  the  Latin  stem  of  the  name  of  the  type 
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genus  of  the  typical  family  name.  No  fixed  rule  is  generally  accepted 
for  the  formation  of  group  names  and  we  have  not  always  corrected  the 
spelling  of  such  names.  Whether  well  established  names  should  be 
emended  is  certainly  open  to  question  on  the  basis  of  long  usage. 

The  pronunciation  of  all  family,  group  and  generic  names  is  indicated 
in  the  text,  following  a  very  simple  and  quite  satisfactory  method  which 
was  apparently  first  used  by  Asa  Gray  in  1848  in  the  first  edition  of  his 
"Text  Book  of  Botany."  Later  revisions  of  Gray's  manual  have  continued 
the  same  method  but  for  some  reason  it  has  not  been  very  generally 
adopted  by  others.  An  accent  mark  is  placed  over  the  vowel  in  the 
accented  syllable,  thus  indicating  whether  the  accent  should  be  placed 
on  the  penultimate  or  antepenultimate  syllable.  A  long  vowel  is  indicated 
by  a  grave  accent  (e.g.  e,  £)  and  a  short  vowel  by  an  acute  accent 
(e.g.  e,  £).  Thus  with  the  length  of  the  important  vowel  and  the  accent 
indicated,  the  word  may  be  pronounced  with  small  chance  of  error. 
Usage  is  not  consistent  in  the  pronunciation  of  the  character  "oi"  which 
occurs  in  the  names  of  superfamilies,  etc.  We  are  advocating  the  sound 
given  to  the  diphthong  in  the  word  "coin,"  rather  than  the  pronuncia- 
tion of  the  two  vowels  separately.  The  difficulty  of  indicating  this  by 
means  of  accented  type  has  led  us  to  mark  the  diphthong  oi  with  a  grave 
accent  over  the  "o,"  thus:  oi,  Cl. 

As  the  names  are  regarded  as  Latin,  the  rules  for  the  pronunciation 
of  Latin  words  are  followed,  although  most  generic  and  family  names 
are  actually  of  Greek  derivation.  Many  new  Latin  words  or  those  of 
non-classical  origin  have  to  be  treated  by  analogy,  for  example,  those 
based  on  the  names  of  entomologists  (Winthemia,  after  Winthem, 
Meigenia,  after  Meigen).  In  some  cases,  where  names  do  not  readily 
lend  themselves  to  Latin  pronunciation,  none  is  indicated.  One  of  the 
authors  has  already  dealt  at  some  length  with  the  rules  governing  the 
pronunciation  of  insect  names.4 

A  selected  list  of  literature  on  the  classification  of  insects  and  the  other 
arthropods  dealt  with  in  the  present  volume  is  included  in  the  text. 
This  is  intended  to  introduce  the  student  to  the  taxonomic  literature  as 
completely  as  is  possible  in  the  space  which  could  be  devoted  to  that 
purpose  and  since  the  amount  of  published  material  is  enormous,  only 
those  papers  which  may  be  most  generally  useful  have  been  cited.  Dur- 
ing the  past  thirty  years,  approximately  100,000  separate  publications  on 
pure  entomology  have  been  issued,  by  far  the  greater  part  of  these  deal- 
ing with  taxonomy.  Many  other  earlier  monographs  and  synopses  have 
not  yet  been  supplanted,  either  wholly  or  in  part  by  more  recent  studies. 

*  A.  L.  Melander.  The  Pronunciation  of  Insect  Names.  Bull.  Brooklyn  Ent.  Soc,  11, 
pp.  93-101  (1916);  Sourcebook  of  Biological  Terms.  Coll.  City  of  New  York,  157  pp. 
(1937).  See  also:  E.  C.  Jaeger.  Source-book  of  Biological  Names  and  Terms.  C.  C. 
Thomas,  256  pp.  (1944);  R.  S.  Woods.  Naturalist's  Lexicon.  Abbey  Garden  Press, 
282  pp.  (1944). 
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It  has,  therefore,  not  been  an  easy  task  to  determine  exactly  what  ought 
to  be  included  in  such  a  list.  In  general  we  have  listed  monographs, 
revisions  or  synopses  of  families  and  larger  groups,  relating  to  the  fauna 
of  the  whole  world,  or  to  extensive  regions.  Often  such  treatments  relat- 
ing to  quite  restricted  areas  are  cited  where  the  circumstances  seem  to 
warrant  their  inclusion.  Similar  publications  relating  to  subfamilies  or 
smaller  groups  in  some  cases  appear  in  the  lists  also  where  the  abundance 
or  importance  of  the  groups  concerned  render  them  of  special  interest. 
Large  works  relating  to  the  faunas  of  extensive  regions  are  included 
and  to  some  extent  the  parts  of  such  works  are  listed  separately  under 
the  several  groups  for  more  ready  reference.  In  general,  papers  of  less 
than  ten  pages  have  not  been  included. 

Catalogues  and  bibliographies  are  cited  rather  extensively  as  they  serve 
to  introduce  the  student  to  the  smaller,  highly  specialized  papers  which 
he  will  find  it  necessary  to  consult  for  the  serious  study  of  any  particular 
group.  The  literature  of  some  of  the  larger  orders  like  the  Coleoptera, 
Lepidoptera  and  Diptera  has  been  more  frequently  listed  than  that  of 
the  other  groups  and  here  we  have  generally  restricted  the  citations  to 
the  most  useful  works,  catalogues,  bibliographies  and  those  containing 
keys  for  the  identification  of  genera  and  species.  Almost  no  references 
to  papers  containing  only  scattered  descriptions  or  very  incomplete  syn- 
opses are  included  since  these  will  be  found  by  an  examination  of  the 
catalogues  and  specialized  bibliographies. 

In  many  instances  long  titles  have  been  abbreviated  or  paraphrased 
to  save  space  and  to  render  the  scanning  of  the  lists  easier,  but  we  have 
tried  in  all  cases  to  do  this  in  such  a  way  as  not  to  interfere  with  the 
usefulness  of  the  lists,  for  the  present  purpose.  The  references  are  given 
with  sufficient  completeness  to  insure  the  ready  location  of  each  paper. 

Several  languages  are  necessarily  represented,  although  nearly  all  of 
the  papers  cited  are  in  one  of  the  widely  used  languages,  i.e.  English, 
German,  French,  Italian,  Latin,  Spanish  or  Portuguese.  The  language 
of  the  individual  papers  may  be  ascertained  from  the  titles,  which  al- 
though abbreviated  are  usually  given  in  the  language  used  by  the  author. 

The  literature  relating  to  each  order  is  inserted  at  the  end  of  the 
keys  of  that  order.  In  the  case  of  the  larger  orders,  general  references 
are  placed  together,  followed  by  other  lists  relating  to  superfamilies  or 
other  groups  as  indicated  in  each  case,  and  every  individual  list  is 
arranged  in  alphabetical  order  by  authors.  The  more  general  works 
relating  to  more  than  a  single  order,  are  placed  at  the  end  of  the  key  to 
the  Orders  of  Insects  on  page  38.  The  literature  relating  to  the  Arachnida 
and  other  groups  of  terrestrial  arthropods  is  arranged  in  a  similar  way, 
in  parts  following  the  several  keys. 

It  is  impossible  to  avoid  the  use  of  highly  technical  terms,  but  we 
have  reduced  their  number  as  greatly  as  clarity  permits.  A  special  glos- 
sary will  be  found  on  page  829,  containing  definitions  of  such  special 


14  bulletin:  museum  of  comparative  zoology 

terms  as  are  not  defined  in  the  text  or  by  reference  to  figures,  or  of  those 
that  cannot  be  readily  understood  by  the  use  of  a  good  dictionary.  The 
nomenclature  applied  to  the  body  parts,  wings,  veins,  etc.,  is  that  used 
generally  in  the  literature,  and  represents  the  current  usage  in  each  group. 
Until  quite  recently  the  workers  in  nearly  every  group  of  insects  made 
use  of  special  terminologies  for  the  wing-veins  but  within  the  last  several 
decades  a  more  or  less  uniform  system  of  nomenclature  is  coming  into 
use.  This  change  has  been  adopted  in  the  present  book  as  representing 
the  most  rational  method.  In  the  order  Hymenoptera  this  system  is 
cumbersome  and  confusing  and  the  current  empirical  system  in  use  by 
students  of  this  order  has  been  adopted.  The  student  will,  however, 
encounter  some  difficulties  in  consulting  the  older,  and  even  some  of 
the  more  recent,  treatises  and  papers.  Unfortunately  this  change  is  one 
that  cannot  be  avoided. 

The  equipment  necessary  for  the  identification  of  specimens  of  insects 
is  quite  simple  and  inexpensive,  at  least  that  required  for  the  study  of 
the  larger  species.  Extremely  small  forms  present  greater  difficulties  on 
account  of  the  very  minute  size  of  the  structures  which  must  be  examined. 

For  species  of  moderate  or  large  size,  all  that  is  necessary  to  observe 
most  structural  details  is  a  good  hand  lens.  This  should  be  preferably 
one  having  a  rating  of  12x  or  14x  magnification.  Several  types  of  such 
lenses  are  made.  The  best,  known  as  an  achromatic  triplet,  which  gives 
a  clear,  sharp  image,  is  made  of  three  lenses  cemented  together  into  a 
single  piece.  Such  a  lens  may  be  purchased  for  about  ten  or  twelve 
dollars,  or  a  pair,  giving  8x  and  12x  magnification  respectively,  mounted 
in  a  single  holder  for  about  fifteen  dollars.  Cheaper  types,  known  as 
Coddingtons  or  doublets  may  be  purchased  at  much  lower  prices,  but 
their  optical  properties  are  comparatively  poor  and  they  are  very  unsat- 
isfactory, except  for  examining  large  or  very  flat  structures.  For  small 
insects  and  for  others  as  well,  a  binocular  microscope  is  the  most  satis- 
factory. Such  an  instrument,  provided  with  two  or  three  paired  objec- 
tives and  two  pairs  of  eyepieces  made  by  any  of  several  first  class  manu- 
facturers may  be  purchased  for  $250  or  slightly  more. 

As  a  rule  no  special  method  of  preparation  is  necessary  since  most 
of  the  characters  made  use  of  in  the  keys  are  readily  observed  on  dried 
pinned  specimens.  However,  in  a  few  cases  some  previous  treatment  is 
necessary.  The  wings  of  Lepidoptera  must  usually  be  freed  from  their 
scaly  covering  before  the  venation  can  be  made  out.  For  this,  they  may 
be  soaked  in  eau  de  Javelle,  or  some  commercial  chlorinated  bleach  sold 
for  laundry  use,  to  loosen  the  scales  which  may  then  be  removed  by  a 
camel's  hair  brush,  after  which  they  may  be  dehydrated,  cleared  and 
mounted  in  balsam  or  varnish,  on  slides.  Certain  small  insects  such  as 
Thysanoptera  may  also  be  mounted  very  satisfactorily  on  slides  in  balsam 
or  spar  varnish,  preferably  the  latter  as  it  does  not  clear  transparent 
structures  so  completely.   Scale  insects  should  be  boiled  in  a  solution  of 
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caustic  potash,  washed,  dehydrated,  cleared  and  mounted  in  the  same 
way  to  show  the  minute  structures  upon  which  these  insects  are  classified. 
Minute  Diptera  should  be  mounted  on  "double  mounts,"  i.e.  a  blotter 
5x8  mm.  carries  a  minuten  nadel  at  one  end  and  a  #1  insect  pin  at 
the  other.  The  blotter  is  coated  with  clear  white  shellac  varnish  to  fuse 
the  pins. 

For  the  methods  of  collecting,  preparing  and  preserving  insects  the 
reader  is  referred  to  Dr.  H.  H.  Ross'  "How  to  Collect  and  Preserve 
Insects"  (Illinois  Nat.  Hist.  Surv.  Circ,  no.  39,  pp.  1-55,  figs.  1-63; 
1944)  or  similar  publications.  Special  collecting  techniques  are  discussed 
in  detail  in  Banks'  "Directions  for  Collecting  and  Preserving  Insects" 
(Bull.  U.  S.  Nat.  Mus.,  no.  67,  pp.  1-135,  figs.  1-188;  1909).  Instruc- 
tions for  the  preparation  of  chitinous  structures  for  study  are  contained 
in  Lee's  "Microtomist's  Vade-Mecum"  (Blakiston  and  Co.,  11th  edit., 
1950),  as  well  as  in  other  less  inclusive  and  pretentious  works. 
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Part  I 
INSECTA 

CONSPECTUS  OF  THE  HIGHER  GROUPS  OF  INSECTA 

Subclass  APTERYGOTA 

Order  PROTURA 

(Eosentomidae,  Acerentomidae,  Protentomidae) 

Order  THYSANURA 

Machiloidea  (Machilidae,  Meinertellidae) 
Lepismatoidea  (Nicoletiidse,  Lepismatidae) 

Order  ENTOTROPHI 

Campodeoidea  (Campodeidae) 
Japygoidea  (Japygidae,  Projapygidae) 

Order  COLLEMBOLA 
Suborder   Arthropleona    (Hypogastruridae,    Entomobryidae,    Actaleddae, 

Tomoceridae,  Isotomidae,  Poduridae,  Oncopoduridae) 
Suborder  Symphypleona  (Sminthuridae,  Dicyrtomidae,  Neelidae) 

Subclass  PTERYGOTA 

Order  PLECTOPTERA 

Ephemeroidea    (Palingeniidae,    Polymitarcidae,    Ephemeridae,    Pota- 

manthidae,  Prosopistomatidae) 
Baetoidea     (Baetidae,    Caenidae,    Leptophlebiidae,     Ephemerellidac, 

Oligoneuridae) 
Siphluroidea  (Baetiscida%  Siphluridae,  Ametropodidae,  Heptagenii- 
dae) 
Order  ODONATA 
Suborder  Zygoptera 

Coenagrionoidea  (Protoneuridae,  Coenagrionidae,  Synlestidae,  Mega- 
podagrionidae,  Lesddas,  Pseudosdgmaddae,  Lestoideidae,  Platysdcti- 
dae,  Platycnemididae) 
Agrionoidea   (Amphipterygidae,   Chlorocyphidae,  Epallagidae,  Poly- 

dioridae,  Agrionidae,  Heliochariddae) 
Hemiphlebioidea  (Hemiphlebiidae) 
Suborder  Anisozygoptera 

Epiophlebioidea  (Epiophlebiidae) 
Suborder  Anisoptera 

jEshnoidea  (Petaluridae,  Gomphidae,  Cordulegastridae,  ^shnidse) 
Libelluloidea  (Corduliidae,  Libellulidae) 

Order  PLECOPTERA 

(Perlidae,  Pteronarcidae,  Eustheniidae,  Austroperlidae,  Peltoperlidae, 
Leptoperlidae,  Capniidae,  Nemouridae,  Leuctridae,  Taeniopterygi- 
dae) 
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Order  BLATTARIA 

Phyllodromioidea   (Blaberidas,  Oxyhaloidae,  Panchloridae,  Epilam- 
pridae,    Nyctiboridae,    Perisphaeriidae,    Diplopteridae,    Panesthiidae, 
Cryptocercidae,     Phyllodromiidae,     Areolariidae,     Chorisoneuridae, 
Ectobiidae,  Nothoblattida?,  Attaphilidae) 
Blattoidea  (Blattidae,  Archiblattidae,  Nocticolidae,  Oulopterygidae) 
Corydioidea   (Ladndiidae,  Homoeogamiidae,  Polyphagidae,  Corydii- 
dae,  Atticolidae,  Euthyrrhaphidae) 
Order  ORTHOPTERA 
Suborder  Manteodea  (Manteidae) 
Suborder  Grylloblattodea  (Grylloblattidae) 
Suborder  Saltatoria 

Tettigonioidea    (Tetdgoniidae,    Gryllacridae,    Gryllidse,    Myrmeco- 
philidae,   CEcanthidse,   Mogoplisddae,   Trigonidiidae,  Eneopteridae, 
Stenopelmaddaj,  Phasmodidae) 
Tridactyloidea    (Gryllotalpidae,   Tridactylidae,   Cylindracheddae) 
Acridoidea  (Acrididae,  Tetrigidae,  Proscopiidae) 
Pneumoroidea  (Pneumoridae) 
Suborder  Phasmatodea 

Phasmatoidea  (Bacillidae,  Phyllidae,  Phasmaddae) 
Bacterioidea  (Bacunculidae,  Bacteriidae,  Timemidae) 
Order  DERMAPTERA 
Suborder  Forficulina 
PROTODERMAPTERA 
Pygidicranoidea  (Echinosomatidae,  Pyragridae,  Pygidicranidae,  Kar- 
schiellidae,  Anataeliidae,  Diplatyidae) 
PARADERMAPTERA 
Apachyoidea  (Apachyidae) 

Labiduroidea  (Platylabiidae,  Allostethidae,  Esphalmenidae,  Psalididae, 
Labiduridae,  Parisolabidae,  Brachylabidae) 
EUDERMAPTERA 

Labioidea  (Pericomidae,  Nesogastxidae,  Vandicidae,  Strongylopsalidi- 

dae,  Sparatddae,  Spongiphoridae,  Labiidae) 
Forficuloidea  (Chelisochidae,  Cheliduridae,  Anechuridae,  Forficuli- 
dae,  Eudohrniidae,  Neolobophoridae,  Ancistrogastridae,  Opisthocos- 
miidae,  Diaperasticidae) 
Suborder  Arixenina  (Arixeniidae) 
Suborder  Diploglossata  (Hemimeridae) 
Order  EMBIODEA 

(Anisembiidae,  Oligotomidae,  Teratembiidae,  Embiidae,  Clothodidae, 
Oligembiidae,  Notoligotomidae) 
Order  ISOPTERA 

(Mastotermiddae,     Calotermiddae,     Termopsidae,     Hodotermiddac, 
Rhinotermitidae,  Termiddae) 

Order  CORRODENTIA 
Suborder    Parapsocida    (Phyllipsocidae,    Perientomidae,    Lepidopsocidae, 

Psoquillidae,  Atropidae,  Liposcelidae,  Archipsocidae) 
Suborder    Eupsocida    (Mesopsocidae,    Myopsocidae,    Caeciliidae,   Psocidae, 

Amphientomidae,  Thyrsophoridac) 
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Order  ZORAPTERA 

(Zorotypidae) 

Order  MALLOPHAGA 
Suborder  Amblycera  (Gyropidae,  Boopiidae,  Trimenoponidae,  Menoponi- 

dae,  Laemobothridae,  Ricinidae,  Heptapsogastridae) 
Suborder  Ischnocera   (Trichodectidae,  Trichophilopteridae,  Nesiotinidae, 

Philopteridae,  Dasyonygidae) 

Order  THYSANOPTERA 
Suborder  Terebrantia 

^Eolothripoidea     (iEolothripidae,     Orothripidae,     Melanothripidae, 

Franklinothripidae,  Mymarothripidae) 
Thripoidea  (Heterothripidae,  Thripidas,  Panchaetothripidae,  Cerato- 

thripidae,  Merothripidae) 
Suborder  Tubulifera 

Phlceothripoidea  (Phloeothripidae,  Ecacanthothripidae,  Eupatichripi- 

dx,  Pygothripidae,  Hystrichothripidae,  Megathripidae,  Idolothripi- 

dae,  Chirothripoididae) 
Urothripoidea  (Urothripidae) 

Order  HEMIPTERA 
Suborder  Homoptera 
AUCHENORRHYNCHA 
Cicadoidea  (Cicadidae) 
Membracoidea  (Membracidae) 
Cercopoidea   (Machaerotidae,  Tomaspididae,  Clastopteridae,  Cercopi- 

dse) 
Jassoidea   (Tetdgellidae,  Gyponidae,  Penthimiidae,  Thaumastoscopi- 
dae,    Ledridae,    Bythoscopidae,    Jassidae,    Paropiidae,    Stenocotidae, 
Kcebeliidae,    Ulopidae,     Nirvanidae,    Signoretiidae,     Euacanthidae, 
Pythamida?,  ^Ethialoniidae,  Macropsidae,  Agalliidae) 
Fulgoroidea     (Tettigometridae,     Cixiidae,     Areopodidae,     Derbidae, 
Achilixiidae,  Meenoplidae,  Kinnaridae,  Dictyopharidae,  Fulgoridae, 
Achilidae,    Tropiduchidse,    Nogodinidae,    Flatidae,    Acanaloniidae, 
Issidae,  Ricaniidae,  Lophopidae,  Eurybrachidae) 
STERNORRHYNCHA 
Chermoidea  (Chermidae) 
Aleyrodoidea   (Aleyrodidae) 

Aphidoidea  (Aphididae,  Eriosomaddae,  Phylloxeridae,  Adelgidae) 
Coccoidea  (Ortheziidae,  Monophlebidae,  Diaspididas,  Conchaspididae, 
Lecaniidae,  Lacciferidae,  Apiomorphidae,  Asterolecaniidae,  Phena- 
coleachiidae,  Coccidae,  Cylindrococcidae,  Eriococcidae,  Kermesidac) 
COLEORRHYNCHA  (Peloridiid*,  Pleidse) 
Suborder  Heteroptera 
GYMNOCERATA 
Scutelleroidea  (Corimelaenidae,  Plataspididae,  Cydnidae,  Scutelleri- 

dae,  Pentatomidae,  Podopidae,  Tahitocoridae) 
Coreoidea  (Corizidae,  Coreidae,  Alydidae) 
Gerroidea  (Gerridae,  Veliidae) 
Aradoidea    (Isodermidae,    Aradidae,    Termatophylidae,    Dysodiidae. 
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Saldidae,  Thaumastotheriidae,  Mesoveliidae,  Hebridae,  Hydrometri- 
das,  Leodchidae) 
Lyceoidea    (Lygaeidae,    Hyocephalidae,    Neididae,    Colobothristidae, 

Pyrrhocoridae,  Macroveliidae) 
Tingoidea  (Piesmidae,  Tingidae) 
Reduvioidea  (Henicocephalidae,  Phymatidae,  Reduviidae,  Ploiariida?, 

Nabidas,  Joppeicidae) 
Polyctenoidea  (Polyctenidae) 
Cimicoidea    (Aepophilidae,  Cimicidae,   Velocipedidae,  Anthocorida;, 

Miridae,  Microphysidae,  Isometopidae,  Leptopodidae) 
Dipsocoroidea  (Dipsocoridae,  Schizopteridae) 
Helotrephoidea  (Helotrephidae) 
CRYPTOCERATA     (Nerthridae,    Ochteridae,    Naucoridsf,    Nepidae, 
Belostomatidae,  Notonectidae,  Corixidae,  Termitaphididae) 
Order  ANOPLURA  (Haematomyzidae,  Echinophthiriidae,  Haematopinida;, 

Haematopinoididae,  Pediculidae,  Phthiriidae,  Neolignadiidae) 
Order  NEUROPTERA 
Suborder  Sialodea  (Corydalidae,  Sialidae) 
Suborder  Raphidiodea  (Raphidiidae,  Inoceliidas) 
Suborder  Planipennia 

Ithonoidea  (Ithonidae) 

Hemerobioidea  (Hemerobiidae,  Sympherobiidae,  Dilarids,  Psychop- 
sidae,  Osmylidae,  Polystoechoddas,   Sisyridae,   Chrysopidae,   Apoch- 
rysidae,  Berothidae,  Trichomatidae,  Mantispidae) 
Nemopteroidea  (Nemopteridae) 
Myrmeleontoidea     (Myiodactylidae,    Nymphidae,    Myrmeleontidae, 

Sdlbopterygidae,  Ascalaphidae) 
Coniopterygoidea  (Coniopterygidae) 
Order  MECOPTERA 

Suborder  Protomecoptera  (Nodothaumidae,  Meropeidae) 
Suborder  Eumecoptera  (Panorpidae,  Boreidae,  Bittacidae) 
Order  TRICHOPTERA 
Suborder  iEquipalpia 

Rhyacophiloidea  (Rhyacophilidae,  Philopotamidae,  Polycentropodi- 
daj,    Hydropsychidae,    Psychomyiidae,    Xiphocentronidae,    Calamo- 
ceratidas,  Odontoceridae,  Leptoceridae,  Molannidae,  Beraeidae) 
Hydroptiloidea  (Hydropdlidae) 
Suborder  Inaequipalpia 

Phryganoidea  (Phryganeidae,  Limnephilidae,  Brachycentridae,  Lepi- 

dostomaddae,  Helicopsychidae,  Goeridas) 
Sericostomatoidea    (Sericostomaddae) 
Order  LEPIDOPTERA 
Suborder  Homoneura 

Micropterygoidea  (Micropterygidae) 

Eriocranioidea    (Eriocraniidae,    Mnesarchaeidae,    Neopseustidae) 
Hepialoidea  (Hepialidae,  Prototheoridae,  Palaeosetidae) 
Suborder  Heteroneura 
Division  Monotrysia 
Nepticuloidea   (Nepdculidae,  Ginophilidae,  Tischeriida?) 
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Incurvarioidea  (Incurvariidae,  Prodoxidae,  Adelidae,  Heliozelidae) 
Division  Ditrysia 

Cossoidea  (Cossidae) 

Tineoidea  (Tineidae,  Setomorphidae,  Amydriidae,  Acrolophidae, 
Ashinagidae,  Psychidae,  Plutellidae,  Lyonedidae,  Opostegidae,  Am- 
phitheridae,  Epermeniidae,  Gracilariidae,  Coleophoridae,  Yponomeu- 
tidac,  Acrolepiidae,  Argyresthiidae,  Cyclotornidae,  Scythrididae, 
Douglasiidae,  Elachistidae,  Epimarptidae,  Glyphipterygidae,  Helio- 
dinidae,  ^Egeriidae,  Phyllocnistidae,  Blastobasidae,  Orneodidae, 
Anomologidae,  Metachandidae,  Xylorictidae,  Stenomidae,  Strep- 
simanidae,  CEcophoridae,  Cosmopterygidae,  Cecidosetidae,  Ridia- 
schinidae,  Agonoxenidae,  Hyposmocomidae,  Gelechiidae) 

Tortricoidea  (Tortricidae,  Chlidanotidae,  Phaloniidae,  Olethreutidae, 
Carposinidae) 

Zyg^noidea  (Eucleidae,  Epipyropidae,  Chrysopolomidae,  Megalopygi- 
dae,  Zygaenidae,  Pyromorphidae,  Charideidae,  Heterogynidae) 

Castnioidea  (Castniidae) 

Pyralidoidea  (Oxychirotidae,  Pterophoridae,  Thyrididae,  Pyralididae, 
Hyblaeidae) 

Geometroidea  (Geometridae,  Uraniidae,  Epiplemidae,  Epicopeiidae, 
Apoprogenidae,  Sematuridae,  Drepanidae,  Thyatiridae,  Axiidae) 

Calliduloidea  (Callidulidae,  Pterothysanidae) 

Bombycoidea  (Mimallonidae,  Ratardidae,  Bombycidae,  Eupterotidae, 
Lemoniidae,  Brahmaeidae,  Oxytenididae,  Cerophanidae,  Saturniidae, 
Endromididae,  Lasiocampidae) 

Sphingoidea  (Sphingidae) 

Noctuoidea  (Noctuidae,  Agarisddae,  Lithosiidae,  Arcdidae,  Nyctemer- 
idae,  Nolidae,  Ctenuchidae,  Notodonddae,  Dioptidae,  Lymantriidae, 
Anthelidae) 

Hesperioidea  (Hesperiidae) 

Papilionoidea  (Papilionidae,  Pierididae,  Lycaenidae,  Riodinidae,  Liby- 
theidae,  Danaidae,  Satyridae,  Amathusiidae,  Morphoidae,  Nymphali 
dae) 

Order  DIPTERA 
Suborder  Nematocera 

TlPULIMORPHA 

Tipuloidea   (Petauristidae,  Tipulidae,  Cylindrotomidae,  Limoniidae) 

PSYCHOMORPHA 

Psychodoidea  (Tanyderidae,  Ptychopteridae  or  Liriopeidae,  Psychodi- 

dae) 
Culicoidea  (Corethridae,  Culicidae,  Dixidae) 
Chironomoidea  or  Tendipeqoidea  (Chironomidae  or  Tendipedidae, 

Ceratopogonidae  or  Heleidae,  Thaumaleidae,  Simuliidae  or  Melusin- 

idae) 
Blepharoceroidea    (Blepharoceridae,    Deuterophlebiidae,    Nympho- 

myiidae) 

SlLVICOLOMORPHA 

Silvicoloidea  (SilvicolidcE,  Mycetobiidae) 

Mycetophiloidea  or  Fungivoroidea  (Mycetophilidae  or  Fungivori- 
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dae,  Allactoneuridae,  Ceropladdae,  Macroceridae  or  Euphrosynidae, 
Ditomyiidae,  Diadocidiidae,  Bolitophilidae,   Sciophilidae,  Lygistor- 
rhinidae,  Manoddae,  Sciaridae  or  Lycoriidae) 
Cecidomyoidea  or  Itonidoidea  (Cecidomyiidae  or  Itonididae) 
Bibionoidea    (Hesperinidae,   Pachyneuridae,   Bibionidse,   Scatopsidae, 
Corynoscelidae) 
Suborder  Brachycera 
Division  Orthorrhapha 
Rhagiomorpha 
Stratiomyioidea  (Xylophagidae  or  Erinnidae,  Coenomyiidae,  Solvi- 

dae,  Stradomyiidae,  Chiromyzidae) 
Rhagionoidea  (Rhagionidae,  Hilarimorphidae) 
Tabanoidea  (Tabanidae,  Pantophthalmidae) 
Therevomorpha 
Therevoidea  (Therevidae,  Scenopinidae  or  Omphralidae) 
Asiloidea  (Mydaidae,  Apioceridae,  Asilidae) 
Bombylioidea  (Bombyliidae,  Nemestrinidae,  Acroceridae) 
Empididoidea  (Empididae,  Dolichopodidae) 
Division  Cyclorrhapha 
Series  Aschiza 
Phoromorpha 
Lonchopteroidea  or  Musidoroidea  (Lonchopteridae  or  Musidori- 

dae) 
Phoroidea  (Phoridae,  Termitoxeniidae,  Thaumatoxenidae) 
Syrphomorpha 
Platypezoidea  or  Clythioidea  (Platypezidae  or  Clythiidae,  Sciado- 

ceridae) 
Syrphoidea  (Pipunculidae  or  Dorylaidae,  Syrphidae,  Conopidae) 
Series  Schizophora 
Secdon  Myodaria 

Subsecdon  Calyptrat^  (Thecostomata) 
Muscomorpha 
Muscoidea   (Calliphoridae,  Sarcophagidae,  Rhinophoridae;  Tach- 
inidae  or  Larvaevoridae,  Dexiidae,  Phasiidae;  Muscidae,  Glossini- 
dae,    Anthomyiidae,    Cordyluridae;    CEstridae,    Hypodermatidae, 
Cuterebridae,  Gasterophilidae) 
Subsection  Acalyptrat^  (Haplostomata) 
Otidimorpha 
Tyloidea  (Tanypezidae,  Tylidae,  Neriidas,  Nothybidae) 
Otitoidea  (Pyrgotidae,  Platystomatidae,  Richardiidae,  Phytalmii- 
dae,  Pterocallidae,  Odddae,  Ulidiidae;  Trypeddae  or  Euribiidae; 
Tachiniscidae,  Lonchaeidae,  Pallopteridae) 

SdOMYZOMORPHA 

Sciomyzoidea  (Sciomyzidae,  Dryomyzidae,  Neotdophilidae,  Rho- 

palomeridae,  Rhinotoridae) 
Sepsoidea  (Sepsidae,  Piophilidae,  Thyreophoridae,  Megamerinidae; 

Diopsidae;  Psilidae) 
Lauxaniomorpha 
Lauxanioidea  (Lauxaniidae,  Celyphidae,  Chamaemyiidae) 
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Helomyzoidea   (Ccelopidae,  Helomyzidae,  Trixoscelidae,  Chyro- 

myiidae) 
Anthomyzoidea  (Clusiidae,  Anthomyzidae,  Opomyzidae) 
Drosophilomorpha 
Drosophiloidea  (Drosophilidae,  Diastatidae,  Astiidae,  Periscelidi- 

dae,  Aulacogastridae,  Cnemospathidae) 
Ephydroidea  (Canaceidae,  Ephydridae,  Tethinidae;  Sphaeroceridae, 

Leptoceridae,  Mormotomyiidae;  Chloropidae) 
Milichioidea    (Agromyzidae,    Odiniidae,    Cryptochaetidae,    Car- 

nidae,  Milichiidae) 
Section  Pupipara 

Brauloidea  (Braulidae,  Nycteribiidae) 
Hippoboscoidea  (Hippoboscidae,  Streblidae) 

Order  SIPHONAPTERA 

(Stephanocircidae,    Ischnopsyllidae,    Dolichopsyllidae,    Hystrichopsyl- 
lidar,  Pulicidae,  Hectopsyllidae,  Tungidae) 

Order  COLEOPTERA 
Suborder  Adephaga 

Caraboidea    (Cicindelidae,    Carabidae,    Amphizoidae,    Hygrobiidae, 

Haliplidae,  Dytiscidae) 
Gyrinoidea  (Gyrinidae) 
Cupoidea  (Cupidae) 

Rhysodoidea  (Rhysodidae,  Jacobsoniidae) 
Suborder  Polyphaga 

Hydrophiloidea  (Hydrophilidae,  Hydroscaphidae) 
Staphylinoidea     (Silphidae,    Thorictidae,    Sphaeritidae,    Leptinidae, 

Clambidae,  Scaphidiidae,  Scydmaenidae,  Brathinidae,  Staphylinidae, 

Plarypsyllidae,  Pselaphidae,  Clavigeridae,  Micropeplidae,  Limulodi- 

dae) 
Cucujoidea    (Cucujidae,    Parandridae,    Helotidae,   Passandridae,   Sil- 

vanidae) 
Cantharoidea    (Lampyridae,    Cantharidae,    Lycidae,    Drilidas,    Ly- 

mexylidae,  Micromalthidae,  Atractoceridae,  Telegeusidae,  Dasytidae, 

Malachiidae,  Cleridae,  Corynetidae) 
Mordelloidea   (Cephaloidae,  GEdemeridae,  Mordellidae,  Rhipiphori- 

dae,  Meloidae,  Eurystethidae,  Pythidae,  Pyrochroidae,  Pedilidae,  An- 

thicidae,  Aderidae,  Hemipeplidae) 
Elateroidea    (Cerophytidae,    Cebrionidae,    Plastoceridae,    Rhipiceri- 

dae,  Elateridae,  Melasidae,  Throscidae,  Buprestidae) 
Dryopoidea   (Psephenidae,  Dryopidae,  Elmidae,  Heteroceridae,  Geo- 

ryssidae) 
Dascylloidea    (Dascyllidae,   Helodidae,   Chelonariidae,   Dermestidae, 

Byturidae,  Byrrhidae,  Nosodendridae,  Ptinidae,  Ectrephidae,  Gnosti- 

dae,  Eucinetidae,  Limnichidae,  Brachyspectridae,  Hypocephalidae) 
Histeroidea  (Histeridae,  Niponiidae,  Synteliidae) 
Colydioidea   (Colydiidae,  Murmidiidae,  Ostomatidae,  Monotomidae, 

Crytophagidae,  Nitidulidae,  Brachypteridae,  Cybocephalidar,  Rhizo- 

phagidae,  Ciidae,  Mycetophagidae,   Erotylidae,   Languriidae,   Cato- 
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pochrotidae,  Phalacridae,  Lyctidae,  Anobiidae,  Bostrichidae,  Lathri- 
diidae,  Smicripidae,  Derodontidae,  Endomychidae,  Mycetaeidae,  Coc- 
cinellidae,  Orthoperidae,  Phasnocephalidae,  Sphaeriidae,  Ptiliidae, 
Hydroscaphidae,  Discolomidae,  Cyathoceridae,  Aculognathidae, 
Monoedidae,  Diphyllidae) 

Tenebrionoidea  (Tenebrionidae,  Cossyphodidae,  Cistelidae,  Petriidae, 
Lagriidae,  Elacatidae,  Nilionidae,  Sphindidae,  Serropalpidae,  Scrap- 
tiidae,  Monommatidae,  Trictenotomidae) 

Cerambycoidea  (Prionidae,  Lamiidae,  Cerambycidae,  Donaciidae, 
Megascelidae,  Sagridae,  Crioceridae,  Cryptocephalidae,  Chlamisidae, 
Megalopodidae,  Clytridae,  Chrysomelidae,  Lamprosomaddae,  Eu- 
molpidae,  Galerucidae,  Alticidae,  Hispidae,  Cassididae,  Bruchidae) 

Curculionoidea  (Brenthidae,  Cyladidae,  Nemonychidae,  Curculion- 
idae,  Platypodidae,  Chapuisiidse,  Scolyddae,  Scolytoplatypodidae, 
Ipidae,  Anthribidae,  Aglycyderidae,  Proterhinidae) 

Scarab^oidea  (Passalidae,  Lucanidae,  Sinodendridae,  Trogidae,  Scara- 
baeidae,  Geotrupidae,  Pleocomidae,  Glaphyridae,  Orphnidae,  Ocho- 
daeidae,  Hybosoridae,  Aphodiidae,  ^Egialiidae,  Melolonthidae,  Eu- 
chiridae,  Rutelidae,  Pachypodidae,  Dynastidae,  Phaenomeridae,  Ce- 
toniidae,  Trichiidae,  Acanthoceridae) 

Order  STREPSIPTERA 

Mengeoidea  (Mengeidae,  Mengenillidae) 

Stichotrematoidea  (Sdchotrematidae) 

Xenoidea  (Callipharixenidae,  Myrmecolacidae,  Stylopidae) 

Halictophagoidea  (Halictophagidae) 

Elenchoidea  (Elenchidae) 

Order  HYMENOPTERA 
Suborder  Chalastogastra 

Megalodontoidea    (Pamphiliidae,   Xyelidae,   Megalodonddae) 
Tenthredinoidea    (Pergidae,   Cimbicidae,    Argidae,    Blasdcotomidae, 

Tendiredinidae,  Diprionidae,  Acorduleceridae) 
Siricoidea  (Xiphydriidae,  Cephidae,  Siricidae,  Syntexidae) 
Oryssoidea  (Oryssidae) 
Suborder  Clistogastra 
Division  TEREBRANTIA 

Ichneumonoidea    (Megalyridae,    Stephanidae,    Aulacidae,    Gasterup- 

tionidae,  Evaniidae,  Braconidae,  Ichneumonidae,  Agriotypidae,  Alysi- 

idae,  Trigonalidae) 
Chalcidoidea    (Torymidae,   Agaontidae,  Chalcididae,  Leucospididae, 

Ormyridae,  Eurytomidae,  Perilampidae,  Eucharididae,  Cleonymidae, 

Encyrtidae,  Pteromalidae,  Miscogastridae,  Elasmidae,  Leptofcenidae, 

Eulophidae,  Trichogrammaddae,  Mymaridae,  Mymarommatidae) 
Proctotrypoidea   (Pelecinidae,  Monomachidae,  Heloridae,  Ropronii- 

dae,  Vanhorniidae,  Proctotrypidae,  Belyddae,  Diapriidae,  Scelionidae, 

Ceraphronidae,  Platygastridae) 
Cynipoidea   (Ibaliidae,  Cynipidae,  Figitidae,  Pterosdgmatidae,  Ober- 

thuerellidae,  Eucoilidae,  Liopteridae,  Charipidae,  Aspiceridae,  Ana- 

charitidae) 
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Division  ACULEATA 
Bethyloidea   (Rhopalosomatidae,  Bethylidae,  Dryinidae,  Embolemi- 

dx,  Sclerogibbidae) 
Chrysidoidea  (Cleptidae,  Chrysididae,  Alienidae) 
Scolioidea  (Sapygidae,  Plumariidae,  Scoliidae,  Tiphiidae,  Anthobosci- 

dae,  Sierolomorphidae,  Thynnidae,  Methocidae,  Myrmosidae,  Mudl- 

lidae,  Apterogynidae) 
Formicoidea  (Formicidae) 
Vespoidea  (Vespidae) 
Pompiloidea  (Pompilida;) 
Sphecoidea  (Ampulicidae,  Sphecidae,  Mellinidae,  Gorytidae,  Nyssoni- 

dae,    Trypoxylidae,    Stizidae,    Dimorphidae,    Bembicidae,    Larridae, 

Miscophidae,  Philanthidae,  Cerceridae,  Alyssonidae,  Pemphredoni- 

dae,  Crabronidae,  Oxybelidae) 
Apoidea  (Andrenidas,  Halictidae,  Colletidae,  Melittidae,  Megachilidae, 

Apidae) 
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KEY  TO  THE  CLASSES  OF  ARTHROPODA 

1.  Antennae  absent;  often  four  or  five  pairs  of  legs,  sometimes  more 

very  rarely  less 2 

One  or  two  pairs  of  antennae  present;  legs  variable,  often  three  or 
many  pairs  1 9 

2.  Marine  animals,  occasionally  living  near  the  tidal  zone 3 

Terrestrial,  rarely  aquatic  species  living  in  fresh  water;  never  living 

in  the  ocean  below  the  tidal  zone 4 

3.  Respiratory  organs  well  developed,  consisting  of  blood  gills;  length 

of  body  and  tail  more  than  twice  length  of  longest  leg;  large 
animals,  the  body  covered  by  a  convex  carapace.   King  crabs, 

Horseshoe  crabs XIPHOSURA 

Respiratory  organs  absent  or  vestigial;  length  of  body  and  abdomen 
usually  much  less  than  one-half  length  of  longest  leg  (length 
rarely  equal) PYCNOGONIDA 

4.  Four  pairs  of  legs  in  the  adult,  sometimes  with  another  more  anterior 

pair  of  appendages  (pedipalpi)  resembling  walking  legs 5 

Three  pairs  of  legs  or  less 6 

5.  With  a  well  developed  respiratory  system  composed  of  book  lungs 

or  of  tubular  tracheae  opening  by  spiracles,  or  of  both  in  the 
same  animal;  reproductive  organs  opening  near  the  base  of  the 
abdomen  below;  integument  usually  heavily  chitinized  at  least 
on  part  of  the  body.  Spiders,  Scorpions,  Mites,  Ticks,  etc. 

ARACHNIDA  (Page  693) 
Without  any  special  respiratory  organs,  reproductive  organs  opening 
into  the  alimentary  canal;  very  small  or  microscopic  animals  with 
weakly  chitinized  integument.   Water  bears,  Bear  animalcules. 

TARDIGRADA  (Page  753) 

6.  With  three  pairs  of  legs,  or  with  only  two  pairs,  in  the  latter  case 

the    body    is    vermiform    and    shows    many    minute    transverse 

wrinkles  or  annulations;  small  or  minute  animals 7 

Without  legs  in  the  adult  which  is  vermiform  and  shows  many 
minute  transverse  wrinkles  or  annulations,  or  with  two  pairs  in 
the  embryo  or  young  larva  which  is  short  and  not  thus  annulate; 
internal  parasites  of  vertebrates  (see  couplet  5). 

PENTAST6MIDA  (Page  750) 

7.  Three  pairs  of  legs 8 

Two  pairs  of  legs;  body  long,  tapering,  the  integument  with  minute 

Mn  the  immature  stages  of  some  insects,  and  even  in  the  adult  females  in  very 
rare  cases,  the  antennae  are  absent  or  vestigial.  If  it  is  suspected  that  any  such  forms 
may  be  insects,  they  must  be  examined  by  reference  to  the  "Key  to  the  Orders  of 
Insecta,"  p.  28.  The  number  of  marine  insects  is  almost  negligible. 
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transverse  rings  or  wrinkles;  living  in  plant  or  animal  tissues. 
Some  Acarina  (see  couplet  5). 

ARACHNIDA,  part.  (Page  693) 

8.  Body  elongate;  abdomen  consisting  of  eleven  segments,  its  basal 

three   segments   each   bearing  a   pair   of   vestigial   legs.     (Order 
Protura).   (If  internal  parasites,  cf.  Strepsiptera,  p.  618). 

INSECTA,  part.  (Page  28) 
Body  short,  rounded  or  oval;  abdomen  not  segmented  and  without 
appendages  below.   The  young  of  some  Acarina. 

ARACHNIDA,  part.  (Page  693) 

9.  Only  one  pair  of  antennae 10 

Two  pairs  of  antennae;  five  or  more  pairs  of  legs;  aquatic  (very 

rarely  terrestrial)   animals  living  in  the  sea  or  in  fresh  water, 
provided  with  true  gills,  except  in  some  parasitic  forms. 

CRUSTACEA  (Page  692) 

10.  With  three  pairs  of  legs  in  the  adult,  and  usually  with  wings;  legs 

reduced  in  size  and  structure  or  often  completely  absent  in  the 

larva INSECTA  (Page  28) 

More  than  three  pairs  of  legs;  no  wings;  body  usually  very  elon- 
gate   •  • 11 

11.  Legs  of  the  first  three  segments  behind  the  head  similar,  composed 

of  distinct  joints,  but  of  a  different  type  from  the  more  posterior 
pairs  which  are  not  clearly  jointed.   Larvae  of  some  insects. 

INSECTA,  part.  (Page  28) 

Legs  essentially  similar,  at  most  only  the  first  pair  strikingly  different 

from  the  more  posterior  ones 12 

12.  Legs  composed  of  distinct,  heavily  chitinized  segments  which  are 

articulated  by  sharply  differentiated  joints;  integument  usually 

heavily  chitinized 13 

Legs  fleshy  with  numerous  annulations,  but  without  any  clearly 
articulated  joints;  long  cylindrical,  soft-bodied  animals.   Tropical. 

ONYCH6PHORA  (Page  690) 

13.  Not  more  than  one  pair  of  legs  on  any  segment  of  the  body 14 

Two  pairs  of  legs  on  some,  usually  on  most  of  the  segments  of  the 

body  (as  indicated  by  the  tergites);  body  usually  more  or  less 
cylindrical DIPL6PODA  (Page  756) 

14.  Antennae  simple,  not  branched 15 

Antennae   branched   apically,   terminating  in   three   multiarticulate 

setiform  appendages;  minute  animals  without  respiratory  organs. 

PAUR6PODA  (Page  755) 

15.  Legs  terminating  in  a  single  tarsal  claw;  first  pair  of  legs  modified 

to  form  jaw-like  poison  fangs;  at  least  nineteen  body  segments 
and  fifteen  or  more  pairs  of  legs  in  the  adult.   Centipedes 

CHIL6PODA  (Page  770) 
Legs  each  bearing  two  tarsal  claws;  first  pair  of  legs  more  or  less 
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reduced  in  size,  not  jaw-like  and  without  poison  gland;  15  to  22 
body  segments  and  twelve  pairs  of  legs. 

SYMPHYLA  (Page  774) 

CLASS  INSfiCTA 

{HEX APOD  A) 

Small  or  moderate-sized,  frequently  very  small  or  minute,  never  very 
large,  Arthropoda.  Body  of  adult  and  sometimes  also  of  the  immature 
stages  more  or  less  clearly  divided  into  three  groups  of  segments,  head, 
thorax  and  abdomen;  those  forming  the  head  fused  into  a  single  piece. 
Three  thoracic  segments,  each  bearing  a  pair  of  legs;  the  first  segment 
often  much  more  freely  articulated  than  the  others;  second  and  third 
each  usually  bearing  a  pair  of  wings,  sometimes  absent  on  the  third  or 
entirely  wanting.  Abdomen  composed  of  eleven  segments  or  less,  fre- 
quently six  to  eight,  often  terminated  by  a  pair  of  cerci.  One  pair  of 
antennae  almost  always  present;  three  pairs  of  mouthparts;  a  pair  of 
mandibles  fitted  for  chewing  or  piercing,  and  two  pairs  of  maxillae,  the 
latter  usually  bearing  a  jointed  palpus.  Compound  eyes  and  three  simple 
ocelli  usually  present.  Legs  almost  always  terminating  in  claws,  usually 
nine-  or  eight-jointed,  occasionally  less.  Wings  usually  supplied  with  a 
series  of  branched  veins  or  chitinous  thickenings,  fore  pair  often  thicker 
than  the  hind  ones.  Respiration  by  branched,  tubular  tracheae  opening 
by  segmentally  arranged  pairs  of  spiracles.  Development  direct  in  the 
primitive  forms  or  with  a  metamorphosis  often  involving  great  changes 
in  form  and  habits.  Younger  stages  without  functional  wings;  in  the 
forms  undergoing  metamorphosis  with  the  legs  and  antennae  much 
reduced  and  the  body  grub-like,  caterpillar-like,  or  vermiform.   Insects. 

KEY  TO  THE  ORDERS  OF  INSECTA  1 

1 .  Wings  developed 2 

Wingless,  or  with  vestigial,  or  with  rudimentary  wings  not  suitable 

for  flight  (wingless  adults  and  immature  stages) 33 

2.  The  wings  of  the  mesothorax  (the  fore  wings)  horny,  leathery  or 

parchment-like,  at  least  at  the  base;  differing  materially  in  texture 

1  Caution  must  be  exercised  in  the  use  of  this  key.  There  are  very  many  scattered 
exceptions  to  the  general  characters  that  must  be  used  to  define  numerous  extensive 
groups,  especially  in  the  immature  stages  of  development.  When  in  doubt,  reference 
to  the  descriptive  paragraph  that  precedes  each  ordinal  key  will  aid  in  placing  various 
degenerate,  aberrant  or  highly  modified  forms.  Any  attempt  to  include  more  than 
a  few  of  these  types  would  encumber  the  key  with  more  detail  than  is  advisable 
for  ordinary  use.  Specialized  references  to  more  elaborate  considerations  of  immature 
stages  are  cited  in  the  several  lists  of  literature  on  later  pages  of  this  volume. 
Tentative  keys  for  the  identification  of  immature  stages  of  some  of  the  better  known 
orders  will  be  found  also,  following  in  each  case  the  key  to  the  adults. 
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from  the  membranous  hind  wings  which  exceptionally  may  be 
absent.  Prothorax  large  and  not  fused  with  the  mesothorax 
(except    in    the    rare    Strepsiptera,    which    have    minute    fore 

wings) 3 

The  mesothoracic  wings  membranous 12 

3.  Mesothoracic  wings  (called  tegmina  or  hemelytra)  containing  veins, 

or  at  least  the  metathoracic  wings  not  folded  crossways   when 

hidden  under  the  upper  wings 4 

Mesothoracic  wings  (called  elytra)  veinless,  of  uniform,  horny 
consistency,  the  metathoracic  wings,  when  present,  folded  cross- 
ways  as  well  as  lengthwise  when  at  rest  and  hidden  beneath  the 
elytra;  mouth  mandibulate 11 

4.  Mouthparts  forming  a  jointed  beak,  fitted  for  piercing  and  suck- 

ing  _ 5 

Mouthparts  with  mandibles  fitted  for  chewing  and  moving  later- 
ally  > 6 

5.  Head  usually  horizontal  and  with  the  beak  arising  from  the  under 

part  so  as  to  project  downwards,  the  gula  well  developed;  meso- 
thoracic wings  usually  leathery  at  the  base  and  abruptly  mem- 
branous on  the  apical  portion,  the  membranous  parts  usually 
overlapping  one  another  and  lying  flat  over  the  abdomen  when 
at  rest.   True  bugs. 

HEMIPTERA,  Suborder  HETER6PTERA  (Page  167) 
Head  usually  vertical  and  with  the  beak  arising  from  the  back  part 
so  as  to  project  backward  between  the  front  legs;  gula  absent,  or 
represented  by  a  small  membrane. 

HEMIPTERA,  Suborder  HOM6PTERA  (Page  146) 

6.  Hind  wings  not  folded,  similar  to  the  fore  wings;  thickened  basal 

part  of  wings  very  short,  separated  from  the  rest  of  the  wing  by 
a  preformed  transverse  suture;  social  species,  living  in  colonies. 

Termites ISOPTERA  (Page  121) 

Hind  wings  folding,  fan-like,  broader  than  the  fore  wings 7 

7.  Usually  rather  large  or  moderately  large  species;  antennae  usually 

lengthened  and  thread-like;  prothorax  large  and  free  from  the 
mesothorax;    cerci    present;    fore   wings    rarely    minute,    usually 

long 8 

Very  small  active  species;  antennae  short,  with  few  joints,  at  least 
one  joint  bearing  a  long  lateral  process;  no  cerci;  fore  wings 
minute;  prothorax  small.  Rare,  short-lived  insects,  parasites  of 
other  insects,  usually  wasps  and  bees. 

Males  of  STREPSfPTERA  (Page  618) 

8.  Hind  femora  not  larger  than  the  fore  femora;  mute  species;  body 

more  or  less  flattened  with  the  wings  superposed  when  at  rest; 

tergites  and  sternites  subequal 9 

Hind  femora  almost  always  much  larger  than  the  fore  femora, 
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jumping  species,  if  not  (Gryllotalpidae)  the  front  legs  broadened 
for  burrowing;  species  usually  capable  of  chirping  or  making  a 
creaking  noise;  body  more  or  less  cylindrical,  the  wings  held 
sloping  against  the  sides  of  the  body  when  at  rest,  tergites  usually 
larger  than  the  sternites.   Grasshoppers,  Katydids,  Crickets. 

ORTH6PTERA,  Suborder  SALTATORIA  (Page  93) 
9.    Body  elongate;  head  free,  not  concealed  from  above  by  the  pro- 
thorax;  deliberate  movers 10 

Body  oval,  much  flattened;  head  nearly  concealed  beneath  the  oval 
pronotum;  legs  similar  and  fitted  for  rapid  running,  the  coxae 
large  and  the  tibiae  noticeably  spiny  or  bristly.   Roaches. 

BLATTARIA  (Page  77) 

10.  Prothorax  much   longer  than   the   mesothorax;   front  legs   almost 

always  heavily  spined,  formed  for  seizing  prey;  cerci  usually  with 
several  joints.    Mantes,  Leaf  insects. 

ORTH6PTERA,  Suborder  MANTEODEA  (Page  84) 

Prothorax  short;  legs  similar,  formed  for  walking;  cerci  one-jointed. 

Stick  insects,  Walking  sticks.    (If  the  wings  lack  crossveins  and 

have  a  short  thickened  basal  stub,  separated  by  a  curved  transverse 

suture,  see  Mastotermes,  p.  122.) 

ORTHOPTERA,  Suborder  PHASMAT6DEA  (Page  102) 

11.  Abdomen  terminated  by  movable,  almost  always  heavily  chitinized 

forceps;  antennae  long  and  slender;  fore  wings  short,  leaving  most 
of  the  abdomen  uncovered,  hind  wings  nearly  circular,  delicate, 
radially  folded  from  near  the  center;  elongate  insects.    Earwigs. 

DERMAPTERA  (Page  112) 
Abdomen  not  terminated  by  forceps;1  antennae  of  various  forms 
but  usually  eleven-jointed;  fore  wings  usually  completely  sheathing 
the  abdomen;  generally  hard-bodied  species.    Beetles,  Weevils. 

COLEOPTERA  (Page  543) 

12.  With  four  wings 13 

With  but  two  wings  (the  mesothoracic)  usually  outspread  when 

at  rest 31 

13.  Wings  long,  very  narrow,  the  margins  fringed  with  long  hairs,  al- 

most veinless;  tarsi  one-  or  two-jointed,  with  swollen  tip;  mouth- 
parts  asymmetrical,  without  biting  mandibles,  fitted  for  lacerating 
and  sucking  plant  tissues;  no  cerci;  minute  species.   Thrips. 

THYSAN6PTERA  (Page  135) 
Wings  broader  and  most  often  supplied  with  veins,  if  rarely  some- 
what linear  the  tarsi  have  more  than  two  joints  and  the  last 
tarsal  joint  is  not  swollen 14 

14.  Wings,   legs   and   body   clothed,   at   least   in   part,   with   elongate 

flattened  scales  (often  intermixed  with  hairs)  which  nearly  always 

1  If  very  rarely  (one  African  genus)  with  apical  forceps-like  appendages,  the  wings 
are  not  as  in  Dermaptera. 
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form  a  color  pattern  on  the  wings;  mouthparts  (rarely  vestigial) 
forming  a  coiled  tongue  composed  of  the  maxillae,  biting  mandibles 
present  only  in  Micropterygoidea,  p.  228.   Moths  and  butterflies. 

LEPIDOPTERA  (Page  226) 

Wings,  legs  and  body  not  clothed  with  scales  although  sometimes 

hairy  and  having  a  few  scales  intermixed;  sometimes  with  bristles, 

especially  on  the  legs,  or  rarely  with  waxen  flakes  or  dust;  color 

pattern  when  present  extending  to  the  wing  membrane 15 

15.  Hind  wings  with  the  anal  area  separated,  folded  fan-like  in  plaits 

when  in  repose,  nearly  always  wider  and  noticeably  larger  than 
the  fore  wings;  antennae  prominent;  wing  veins  usually  numerous; 

nymphs  or  larvae  nearly  always  aquatic 16 

Hind  wings  without  a  separated  anal  area,  not  folded  and  not  larger 
than  the  fore  wings 18 

16.  Tarsi  five-jointed;  cerci  not  pronounced 17 

Tarsi  three-jointed;  cerci  well  developed,  usually  long  and   many 

jointed;  prothorax  large,  free;  species  of  moderate  to  large  size. 
Stone-flies PLECOPTERA  (Page  73) 

17.  Wings  with  a  number  of  subcostal  crossveins;  prothorax  rather  large; 

species  of  moderate  to  large  size. 

NEUROPTERA,  Suborder  SIALODEA  (Page  204) 
Wings  without  subcostal  crossveins,  with  the  surface  hairy;  pro- 
thorax small;  species  of  small  to  moderate  size. 

TRICHOPTERA  (Page  216) 

18.  Antennae  short  and  inconspicuous;  wings  netveined  with  numerous 

crossveins;  mouthparts  mandibulate;  nymphs  aquatic.    (Subuli- 

cornia)    19 

Antennae  larger,  if  of  rather  small  size  the  wings  have  few  crossveins 
or  the  mouthparts  form  a  jointed  sucking  beak;  immature  stages 
almost  always  terrestrial 20 

19.  Hind  wings  much  smaller  than  the  fore  wings;  abdomen  ending  in 

long,  thread-like  processes;  tarsi  normally  four-  or  five-jointed; 

sluggish  fliers.   May  flies PLECT6PTERA  (Page  55) 

Hind  wings  nearly  like  the  fore  wings;  no  caudal  setae;  tarsi  three- 
jointed;  vigorous,  active  fliers,  often  of  large  size.  Dragon  flies, 
Damsel  flies ODONATA  (Page  62) 

20.  Head  produced  into  a  mandibulate  beak  (Fig.  354),  hind  wings  not 

folded;  wings  usually  with  color  pattern,  the  crossveins  numerous; 
male  genitalia  usually  greatly  swollen,  forming  a  reflexed  bulb. 

Scorpion  flies MEC6PTERA  (Page  214) 

Head  not  drawn  out  as  a  mandibulate  beak;  male  abdomen  not 
forcipate    21 

21.  Mouth  mandibulate 22 

Mouth  haustellate,  the  mandibles  not  formed  for  chewing;  no  cerci; 

crossveins  few 29 
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22.  Tarsi  five-jointed,  if  rarely  three-  or  four-jointed,  the  hind  wings  are 

smaller  than  the  front  ones  and  the  wings  lie  flat  over  the  body; 

no  cerci 23 

Tarsi  two-,  three-  or  four-jointed;  veins  and  crossveins  not  numer- 
ous   26 

23.  Prothorax  small  or  only  moderately  long.    (In  Mantispidae  the  pro- 

thorax  is  very  long,  but  the  front  legs  are  strongly  raptorial)  ....  24 
Prothorax  very  long  and  cylindrical,  much  longer  than  the  head; 
front  legs  normal;  antenna:  with  more  than  eleven  joints;  cross- 
veins  numerous. 

NEUROPTERA,  Suborder  RAPHIDIODEA  (Page  205) 

24.  Wings  similar,  with  many  veins  and  crossveins;  prothorax  more  or 

less  free.    If  the  neuration  is  very  rarely  reduced  (Coniopteryx) 

the  wings  are  powdered 25 

Wings  with  relatively  few  angular  cells,  the  costal  cell  without  cross- 
veins;  hind  wings  smaller  than  the  fore  pair;  prothorax  fused 
with  the  mesothorax;  abdomen  frequently  constricted  at  the  base 
and  ending  in  a  sting  or  specialized  ovipositor.  Ants,  Wasps, 
Bees,  etc HYMENOPTERA  (Page  621) 

25.  Costal  cell,  at  least  in  the  fore  wing,  almost  always  with  many  cross- 

veins.  .  NEUR6PTERA,  Suborder  PLANIPENNIA  (Page  206) 

Costal  cell  without  crossveins.   (If  wings  are  clothed  with  scales,  see 

Micropterygidae,  p.  228.) MEC6PTERA  (Page  214) 

26.  Wings  equal  in  size,  or  rarely  the  hind  wings  larger,  held  super- 

posed on  the  top  of  the  abdomen  when  at  rest;  media  fused  with 
the  radial  sector  for  a  short  distance  near  the  middle  of  the  wing; 

tarsi  three-,  four-,  or  five-jointed 27 

Hind  wings  smaller  than  the  fore  wings;  wings  held  at  rest  folded 
back  against  the  abdomen;  radius  and  media  not  fusing;  tarsi 
two-  or  three-jointed 28 

27.  Tarsi  apparently  four-jointed;  cerci  usually  minute;  wings  with  a 

transverse  preformed  suture  near  the  base  where  they  break  off  soon 
after  the  insect  reaches  the  adult  stage;  social  species,  living  in 

colonies.   Termites IS6PTERA  (Page  121) 

Tarsi  three-jointed,  the  front  metatarsi  swollen;  cerci  conspicuous; 
usually  solitary  species EMBIODEA  (Page  119) 

28.  Cerci  absent;  tarsi  two-  or  three-jointed;  wings  remaining  attached 

throughout  life;  radial  sector  and  media  branched,  except  when 
fore  wings  are  much  thickened.  .  .  CORRODENTIA  (Page  125) 
Cerci  present;  tarsi  two-jointed;  wings  deciduous  at  maturity,  the 
neuration  greatly  reduced;  radial  sector  and  media  simple,  un- 
branched ZORAPTERA  (Page  130) 

29.  Wings  not  covered  with  scales,  not  outspread  when  at  rest;  pro- 

thorax large;   antennae   with   few  joints;   mouthparts   forming   a 
jointed  piercing  beak 30 
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Wings  and  body  covered  with  colored  scales  which  form  a  definite 
pattern  on  the  wings;  antennae  many-jointed;  mouthparts  when 
present  forming  a  coiled  tongue.   Moths  and  Butterflies. 

LEPID6PTERA  (Page  226) 

30.  Beak  arising  from  the  back  of  the  head. 

HEMIPTERA,  Suborder  HOM6PTERA  (Page  140) 
Beak  arising  from  the  front  part  of  the  head. 

HEMfPTERA,  Suborder  HETER6PTERA  (Page  167) 

31.  Mouth  not  functional;  abdomen  furnished  with  a  pair  of  caudal  fila- 

ments   32 

Mouthparts  forming  a  proboscis,  only  exceptionally  vestigial;  abdo- 
men without  caudal  filaments;  hind  wings  replaced  by  knobbed 
halteres.   Flies,  Mosquitoes,  Midges DfPTERA  (Page  305) 

32.  No  halteres;  antennae  inconspicuous;  crossveins  abundant.    A  few 

rare  May  flies PLECTOPTERA  (Page  55) 

Hind  wings  represented  by  minute  hook-like  halteres;  antennae  evi- 
dent; neuration  reduced  to  a  forked  vein;  crossveins  lacking; 
minute  delicate  insects.   Males  of  Scale  insects. 

HEMIPTERA,  Suborder  HOM6PTERA  (Page  140) 

Wingless  Adult  Forms  and  Immature  Stages  of  Several  Orders  x 

33.  Body  more  or  less  insect-like,  i.e.  with  more  or  less  distinct  head, 

thorax  and  abdomen,  and  jointed  legs,  and  capable  of  locomo- 
tion    34 

Without  distinct  body  parts,  or  without  jointed  legs,  or  incapable 
of  locomotion 78 

34.  Terrestrial,  breathing  through  spiracles;  rarely  without  special  res- 

piratory organs 35 

Living  in  the  water;  usually  gill-breathing,  larval  forms 64 

Parasites  on  warm-blooded  animals 72 

35.  Mouthparts  retracted  into  the  head  and  scarcely  or  not  at  all  visible; 

underside  of  the  abdomen  with  styles  or  other  appendages;  less 
than   three   joints   on   maxillary   palpi   if  antennae   present;   very 

delicate,  small  or  minute  insects.    (APTERYGOTA)    36 

Mouthparts  conspicuously  visible  externally;  if  mouthparts  mandib- 
ulars, maxillary  palpi  more  than  two-jointed;  antennae  always 
present;  underside  of  abdomen  rarely  with  styles 38 

1  Any  key  to  immature  insects  designed  to  include  the  innumerable  variations 
presented  by  highly  modified  members  of  many  orders  becomes  so  lengthy,  complex 
and  unwieldy  that  it  cannot  serve  the  purpose  of  this  book.  Keys  are  included  in 
later  sections  for  the  immature  stages  in  certain  orders,  but  these  are  necessarily 
incomplete  and  not  fully  reliable  due  to  lack  of  knowledge  at  the  present  time.  It 
is  suggested  that  immature  specimens  be  tried  out  in  these  later  keys  when  it  seems 
probable  that  they  run  out  to  one  of  the  groups  included  in  the  couplets  on  the 
following  pages. 
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36.  Antennae  absent;  no  long  cerci,  pincers,  springing  apparatus  or  an- 

terior ventral  sucker  on  abdomen;  head  pear-shaped 

PROTURA  (Page  42) 

Antennae  conspicuous;  pincers,  long  cerci,  or  basal  ventral  sucker 

present  on  abdomen 37 

37.  Abdomen  consisting  of  six  segments  or  less,  with  a  forked  sucker 

(collophore)  at  base  of  abdomen  below;  no  terminal  pincers  or 
long  cerci;  usually  with  conspicuous  springing  apparatus  (furcula) 

near  the  end  of  the  abdomen COLLEMBOLA  (Page  50) 

Abdomen  consisting  of  more  than  eight  visible  segments,  with  long, 
multi-articulate  cerci  or  strong  pincers  at  the  end;  eyes  and  ocelli 
absent ENT6TROPHI  (Page  47) 

38.  Mouthparts  mandibulate,  formed  for  chewing 39 

Mouthparts  haustellate,  formed  for  sucking   60 

39.  Body  usually  covered  with  scales;  abdomen  with  three  prominent 

caudal  filaments  and  bearing  at  least  two  pairs  of  ventral  styles. 

THYSANURA  (Page  44) 

Body  never  covered  with  scales;  never  with  three  caudal  filaments; 

ventral  styles  absent  on  the  abdomen 40 

40.  Underside  of  abdomen  entirely  without  legs 41 

Abdomen  bearing  false  legs  beneath,  which  differ  from  those  of 

the  thorax;  body  caterpillar-like,  cylindrical,  the  thorax  and  abdo- 
men not  distinctly  separated;  larval  forms 58 

41.  Antennae  long  and  distinct 42 

Antennae  short,  not  pronounced;  larval  forms 55 

42.  Abdomen   terminated  by  strong  movable  forceps;   prothorax  free. 

Earwigs   DERMAPTERA  (Page  112) 

Abdomen  not  ending  in  forceps 43 

43.  Abdomen  not  strongly  constricted  at  the  base,  broadly  joined   to 

the  thorax 44 

Abdomen  strongly  constricted  at  the  base;  prothorax  fused  with  the 
mesothorax.  Ants,  etc HYMENOPTERA  (Page  621) 

44.  Head  not  prolonged  into  a  beak 45 

Head  produced  into  a  mandibulate  beak. 

MEC6PTERA  (Page  214) 

45.  Very  small  species,  the  body  soft  and  weakly  sclerotized;  tarsi  two 

or  three-jointed 46 

Usually  much  larger  species;  tarsi  usually  with  more  than  three 
joints,  or  the  body  is  hard  and  heavily  sclerotized  and  the  cerci 
are  absent 47 

46.  Cerci  absent.   Book  lice CORRODENTIA  (Page  125) 

Cerci  one-jointed,  prominent ZORAPTERA  (Page  130) 

47.  Hind  legs  fitted  for  jumping,  the  femora  enlarged;  wing-pads  of 

larvae  when  present  in  inverse  position,  the  metathoracic  over- 
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lapping  the  mesothoracic. 

ORTHOPTERA,  Suborder  SALTATORIA  (Page  93) 
Hind  legs  not  enlarged  for  jumping;  wing-pads,  if  present,  in  nor- 
mal position 48 

48.  Prothorax  much  longer  than  the  mesothorax;  front  legs  fitted  for 

grasping  prey. 

ORTHOPTERA,  Suborder  MANTEODEA  (Page  84) 
Prothorax  not  greatly  lengthened 49 

49.  Cerci  present;  antennae  usually  with  more  than  fifteen  joints,  often 

many-jointed   50 

No  cerci;  body  often  hard-shelled;   antennae  usually   with   eleven 
joints COLEOPTERA  (Page  543) 

50.  Cerci  with  more  than  three  joints 51 

Cerci  short,  with  one  to  three  joints 53 

51.  Body  flattened  and  oval;  head  inflexed;  prothorax  oval.    Roaches. 

BLATTARIA  (Page  77) 
Body  elongate;  head  nearly  horizontal 52 

52.  Cerci  long;  ovipositor  chitinized,  exserted;  tarsi  five-jointed. 

ORTHOPTERA,  Suborder  GRYLLOBLATTODEA  (Page  92) 
Cerci  short;  no  ovipositor;  tarsi  four-jointed.  ISOPTERA  (Page  121) 

53.  Tarsi  five-jointed  (three-jointed  in  Timemidae,  non-social  species  with 

the  front  tarsi  not  swollen);  body  usually  very  slender  and  long. 
Walking  sticks. 

ORTHOPTERA,  Suborder  PHASMATODEA  (Page  102) 
Tarsi  two  or  three  jointed;  body  not  linear 54 

54.  Front  tarsi  with  the  first  joint  swollen,  containing  a  silk-spinning 

gland,  producing  a  web  in  which  the  insects  live;  body  long  and 

slender EMBIODEA   (Page   119) 

Front  tarsi  not  swollen,  without  silk-spinning  gland;  body  much 
stouter;  social  species  with  an  apterous,  infertile  caste.    Termites. 

ISOPTERA  (Page  121) 

55.  Body  cylindrical,  caterpillar-like 56 

Body  more  or  less  depressed,  not  caterpillar-like 57 

56.  Head  with  six  ocelli  on  each  side;  labium  with  spinnerets;  antennae 

inserted  in  membranous  area  at  base  of  mandibles. 

Larvae  of  some  LEPID6PTERA 
Head  with  more  than  six  ocelli  on  each  side;  metathoracic  legs  dis- 
tinctly larger  than  prothoracic  legs. 

'  Larvae  of  Boreidae,  MECOPTERA 

57.  Mandibles  united  with  the  corresponding  maxillae  to  form  sucking 

jaws  (Fig.  975). 

Larvae  of  NEUROPTERA,  Suborder  PLANIPENNIA 
Mandibles  almost  always  separate  from  the  maxillae  (Figs.  972,  973, 
976,  977,  979,  980,  983,  984,  986,  992). 

Larvae  of  COLEOPTERA;  NEUROPTERA, 
Suborder  RAPHIDIODEA;  STREPSfPTERA;  DfPTERA 
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58.  False  legs  (prolegs)  numbering  five  pairs  or  less,  located  on  various 

abdominal  segments,  but  not  on  the  first,  second,  or  seventh;  the 
false  legs  tipped  with  many  minute  hooks  (crochets)  (hookless 
prolegs  rarely  on  second  and  seventh  segments). 

Larvae  of  most  LEPIDOPTERA  (Page  271) 

False  legs  numbering  from  six  to  ten  pairs,  one  pair  of  which  occurs 

on  the  second  abdominal  segment;  the  prolegs  not  tipped  with 

minute  hooks 59 

59.  Head  with  a  single  ocellus  on  each  side.    (Figs.  966—971). 

Larvae  of  some  HYMENOPTERA  (Page  659) 
Head  with  several  ocelli  on  each  side Larvae  of  MECOPTERA 

60.  Body  bare  or  with  few  scattered  hairs,  or  with  waxy  coating 61 

Body  densely  clothed  with  hairs  or  scales;  proboscis  if  present  coiled 

under  the  head.  Moths LEPIDOPTERA  (Page  226) 

61.  Last  tarsal  joint  swollen;  mouth  consisting  of  a  triangular  unjointed 

beak;  minute  species.  Thrips   .  .   THYS ANOPTERA  (Page  135) 
Tarsi  not  bladder-like  at  the  tip,  and  with  distinct  claws 62 

62.  Prothorax  distinct 63 

Prothorax  small,  hidden  when  viewed  from  above. 

DIPTERA  (Page  305) 

63.  Beak  arising  from  the  front  part  of  the  head. 

HEMIPTERA,  Suborder  HETEROPTERA  (Page  167) 
Beak  arising  from  the  back  part  of  the  head. 

HEMIPTERA,  Suborder  HOMOPTERA  (Page  140) 

64.  Mouth  mandibulate 65 

Mouth  haustellate,  forming  a  strong  pointed  inflexed  beak. 

Nymphs  of  HEMfPTERA 

65.  Mandibles  exserted  straight  forward  and  united  with  the  correspond- 

ing maxillae  to  form  piercing  jaws. 

Larvae  of  some  NEUROPTERA 
Mandibles  normal,  moving  laterally  to  function  as  biting  jaws     .66 

66.  Body  not  encased  in  a  shell  made  of  sand,  pebbles,  leaves,  etc 67 

Case-bearing  forms;  tracheal  gills  usually  present.  Periwinkles,  Cad- 
dis-worms.   (Fig.  974) Larvae  of  TRICHOPTERA 

67.  Abdomen  furnished  with  external  lateral  gills  or  respiratory  proc- 

esses (a  few  Coleoptera  and  Trichoptera  here  also) 68 

Abdomen  without  external  gills 69 

68.  Abdomen  terminated  by  two  or  three  long  caudal  filaments. 

Larvae  of  PLECT6PTERA 
Abdomen  with  short  end  processes. 

Larvae  of  NEUROPTERA,  Suborder  SIALODEA 

69.  Lower  lip  strong,  extensile,  and  furnished  with  a  pair  of  opposable 

hooks Larvae  of  ODONATA 

Lower  lip  not  capable  of  being  thrust  forward  and  not  hooked .   70 

70.  Abdomen  without  false  legs 71 
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Abdomen  bearing  paired  false  legs  on  several  segments. 

A  few  larvae  of  LEPIDOPTERA 

71.  The  three  divisions  of  the  thorax  loosely  united;  antennas  and  caudal 

filaments  long  and  slender Larvae  of  PLEC6PTERA 

Thoracic  divisions  not  constricted;  antennae  and  caudal  filaments 
short  (also  some  aquatic  larvae  of  Diptera  and  a  few  Trichoptera 
here) Larvae  of  COLE6PTERA 

72.  Body  flattened  (or  larval  maggots) 73 

Body  strongly  compressed;  mouth  formed  as  a  sharp  inflexed  beak; 

jumping  species.  Fleas SIPHONAPTERA  (Page  538) 

73.  Mandibulate  mouthparts  formed  for  chewing   74 

Haustellate  mouthparts  formed  for  piercing  and  sucking 76 

74.  Mouth  inferior;  cerci  long 75 

Mouth  anterior;  no  cerci;  generally  elongate-oval  insects  with  some- 
what triangular  head;  parasites  of  birds  or  mammals.  Biting 
lice MALLOPHAGA  (Page  131) 

75.  Cerci  straight;   eyes  absent;   antennae  short;   external   parasites   of 

rodents. 

DERMAPTERA,  Suborder  DIPLOGLOSSATA  (Page  112) 
Cerci  strongly  bent  or  angulate  at  the  middle;  eyes  present;  antennae 
nearly  as  long  as  the  body;  external  parasites  of  bats. 

Some  DERMAPTERA  (Page  112) 

76.  Antennae  exserted,  visible,  though  rather  short 77 

Antennae  inserted  in  pits,  not  visible  from  above  (also  the  larval 

maggots,  without  antennae) .  .   Pupiparous  DfPTERA  (Page  384) 

77.  Beak  unjointed;  tarsi  formed  as  a  hook  for  grasping  the  hairs  of  the 

host;  permanent  parasites.   Lice ANOPLURA  (Page  202) 

Beak  jointed;  tarsi  not  hooked;  temporary  parasites. 

HEMfPTERA  (Page  140) 

78.  Legless  grubs,  maggots  or  borers;  locomotion  effected  by  a  squirm- 

ing motion.  Larvae  of  Strepsiptera,  Siphonaptera,  and  of  some 
Coleoptera  (see  couplet  57),  Diptera,  Lepidoptera  and  Hymenop- 
tera.  (If  living  in  the  body  of  wasps  or  bees,  with  the  flattened 
head  exposed,  compare  the  females  of  Strepsiptera;  if  aquatic 
wrigglers,  see  larvae  and  pupae  of  mosquitoes,  etc.,  p.  391,  p.  406). 
Sedentary   forms,   incapable   of  locomotion    79 

79.  Small    degraded    forms    bearing   little    superficial    resemblance    to 

insects,  with  a  long  slender  beak,  and  usually  covered  with  a 
waxy  scale  or  powder  or  cottony  tufts;  living  on  various  plants. 

Scale  insects ? HEMfPTERA  (Page  140) 

Body  quiescent,  but  able  to  bend  from  side  to  side;  not  capable  of 
feeding,  enclosed  in  a  skin  which  is  tightly  drawn  over  all  the 
members,  or  which  leaves  the  limbs  free  but  folded  against  the 
body;  sometimes  free;  sometimes  enclosed  in  a  cocoon  or  in  a 
shell  formed  from  the  dried  larval  skin 80 
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80.  The  skin  encasing  the  legs,  wings,  etc.,  holding  the  members  tightly 

against  the  body;  prothorax  small;  a  proboscis  showing 81 

Legs,  wings,  etc.,  more  or  less  free  from  the  body;  biting  mouth- 
parts  showing 82 

81.  Proboscis  usually  long,  rarely  absent;  four  wing  cases;  sometimes  in 

a  cocoon.   (Figs.  990,  996) Pups  of  LEPIDOPTERA 

Proboscis  short;  two  wing  cases,  pupa  often  enclosed  in  an  oval  shell 
(puparium)  formed  of  the  hardened  larval  skin.   (Figs,  991,  997). 

Pupae  of  DfPTERA  (Page  406) 

82.  Prothorax  small,  fused  into  one  piece  with  the  mesothorax;  some- 

times enclosed  in  a  loose  cocoon ...   Pupae  of  HYMENOPTERA 
Prothorax  larger  and  not  closely  fused  with  the  mesothorax 83 

83.  Wing  cases  with  few  or  no  veins.   (Fig.  994). 

Pupae  of  COLE6PTERA 
Wing  cases  with  a  number  of  branched  veins.    (Fig.  993). 

Pupae  of  NEUROPTERA 
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ORDER  PROTURA 

(MIRIENT6MATA) 

Minute,  slender,  delicate,  wingless,  terrestrial,  colorless  or  yellowish, 
blind  species.  Body  bare;  head  pear-shaped,  eyes  and  ocelli  both  absent; 
antennae  absent  or  reduced  to  a  tubercle;  abdomen  comprising  eleven 
segments,  the  last  three  very  short,  the  basal  three  segments  furnished 
with  styles,  no  cerci;  mouthparts  formed  for  sucking,  but  retracted 
within  the  head,  the  mandibles  long  and  styliform;  legs  short,  tarsi  one- 
jointed,  with  a  single  claw.  Younger  stages  with  only  nine  abdominal 
segments. 

1.  Tracheae  present,  opening  through  two  pairs  of  spiracles,  one  on 

mesothorax  and  one  on  meta thorax;  all  vestigial  abdominal  ap- 
pendages two-jointed;  eighth  segment  of  abdomen  without  pec- 
tines.    (Eosentomon,  widespr.) EOSENTOMID7E 

Tracheae  and  spiracles  absent;  vestigial  appendage  on  third  abdominal 
segment  one-jointed;  eighth  segment  of  abdomen  usually  with  a 
pair  of  pectines 2 

2.  Abdominal  tergites  without  transverse  sutures  and  laterotergites;  each 

typical  abdominal  segment  with  a  single  complete  transverse  row 
of  dorsal  sets;  pectines  of  eighth  abdominal  segment  reduced  or 
absent PROTENTCMIDjE 

a.  Vestigial  appendage  on  second  abdominal  segment  two-jointed; 
eighth  abdominal  segment  with  pectines;  front  tarsi  with  sensory 
setae.    (Proturentomon,  Protentomon,  widespr.) 

protentomin^; 
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Vestigial  appendage  on  second  abdominal  segment  one-jointed; 
eighth  segment  without  pectines.    (Microentomon,  widespr.) 

MICROENTOMiN^ 

Typical  abdominal  terga  each  with  one  to  three  transverse  sutures 
and  a  pair  of  laterotergites;  each  typical  abdominal  segment  with 
two  complete  rows  of  dorsal  setae;  pectines  on  eighth  segment  not 
reduced.   (Acerentomon,  Acerentuloides,  widespr.).   (Figs.  4,  12). 

acerentomim; 
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ORDER  THYSANURA 

(APTERA,  ECT6TROPH1,  ECTOGNATHA) 

Moderate-sized  or  small,  wingless,  terrestrial  insects  of  active  habits. 
Body  usually  elongate,  tapering  behind,  clothed  with  scales  except  in 
the  earliest  instars  and  in  adults  of  a  few  subterranean  forms.  Antennae 
usually  long,  slender,  with  numerous  joints.  Head  closely  articulated 
with  thorax.  Compound  eyes  large  and  occupying  most  of  the  head 
capsule  or  small  and  lateral  with  a  few  large  units  (absent  in  a  few 
subterranean  forms).  Three  large  ocelli  or  none.  Mouthparts  ex- 
ternal, generalized;  mandibles  with  one  or  two  articulation  points; 
maxillae  and  labium  large;  palpi  conspicuous,  maxillary  palpus  with  5  or 
7  segments,  labial  palpus  with  3  segments.  Thorax  composed  of  three 
broad  segments  with  rather  large  paranotal  lobes,  which  may  be  closely 
appressed  to  the  sides.  Legs  all  similar;  coxa  large,  sometimes  bearing 
stylus;  trochanter  small  but  free;  femur  and  tibia  rather  long;  tarsus  long, 
divided  into  2  or  3  segments.  Two  tarsal  claws,  often  with  large  median 
dactylopodite.  Abdomen  with  ten  similar  segments  visible  dorsally;  the 
minute  eleventh  bears  a  pair  of  long  filamentous  cerci  and  is  developed 
as  a  long  cerciform  median  structure  which  gives  the  abdomen  the 
appearance  of  having  three  long,  similar  caudal  filaments.  Abdomen 
ventrally  with  simple  segmental  plates  (fusion  of  coxopodites  and  ster- 
nite)  or  three  closely  fitted  plates  (median  sternite  and  lateral  diagonal 
coxopodites).  Large  paired  styli  present  ventrally  on  two  to  eight  ab- 
dominal segments;  paired  ventral  sacs,  visible  when  everted,  often  pres- 
ent. Ovipositor  with  only  two  pairs  of  valves.  Penis  well  developed, 
rigid,  never  withdrawn  into  abdomen,  as  in  higher  insects.  Metamorpho- 
sis slight.  Silverfish,  Bristle-tails,  Rock-jumpers. 
1.  Body  strongly  convex  dorsally;  coxa  not  greatly  flattened,  not  much 
larger  than  femur;  in  living  families  eyes  very  large,  many 
faceted,  contiguous;  paired  lateral  ocelli  and  single  median  ocellus 
present;  many  species  with  two  pairs  of  eversible  sacs  on  several 
segments;  most  species  with  styli  (exites)  on  at  least  metathoracic 

legs  (Superfamily  MACHILOIDEA) 2 

Body  strongly  flattened  dorso-ventrally;  coxa  greatly  flattened,  much 
larger  than  any  other  leg  segment;  eyes  widely  separated  (rarely 
absent);  no  lateral  or  median  ocelli;  never  with  more  than  one 
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pair  of  ventral  eversible  sacs  on  any  segment;  never  with  styli 
(exites)  on  any  coxx  (Superfamily  LEPISMATOIDEA) 3 

Abdominal  true  sterna  well  developed,  triangular,  reaching  at  least 
one-half  length  of  coxites  on  anterior  segments;  abdominal  seg- 
ment V  always  with  exsertile  vesicles;  many  genera  with  two 
pairs  of  vesicles  on  some  segments;  with  antennal  scape  and  pedicel 
scaled  or  with  two  pairs  of  vesicles  on  some  segments  or  both. 
Cosmopol.  (Machilis,  Pedetontus,  Petrobius,  Mesomachilis,  Lepis- 
machilis).  (Fig.  10)   MACHILID^ 

Abdominal  true  sterna  weakly  developed,  reaching  less  than  one- 
fourth  length  of  coxites  on  all  segments;  abdominal  segment  V 


Figs.  1-8.   Protura,  Thysanura,  Entotrophi 

1.  Ncsomachilis   (Tillyard)  Meinertellidae. 

2.  Parajapyx,  apex  of  abdomen   (Silvestri)  Japygidae. 

3.  Gastrothcus   (Silvestri)   Nicoletiidz. 

4.  Acerentomon    (Silvestri)   Acerentomidae. 

5.  Lepisma   (Butler)  Lepismatidac. 

6.  Campodea    (Maxwell-Lefroy)    Campodeidse. 

7.  Anajapyx  (Silvestri)  Projapygidae. 

8.  Japyx,  from  below  (Berlese)  Japygidae. 
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sometimes  without  exsertile  vesicles;  never  more  than  one  pair  of 
vesicles  on  any  segment;  entire  antenna  scaleless.  Cosmopol. 
(Meinertellus,  Machilinus,   Hypomachilodes,  Machiloides,  Neso- 

machilis).    (Fig.   1)    MEINERTELLID.E 

3.  Eyes  always  absent;  scales  usually  absent;  coxopodites  of  segments 
VIII  and  IX  narrow,  not  covering  base  of  ovipositor  or  parameres; 
most  species  ant  or  termite  guests  or  living  in  a  subterranean 
habitat,  never  domestic  NICOLETIID./E 

a.  Body  form  long,  sub-cylindrical;  usually  scaleless;  caudal  filaments 
usually  much  longer  than  one-half  body  length;  antenna  usually 
more  than  two-thirds  body  length;  width  of  head  nearly  as  great 
as  mesothorax.  Subterranean  or  cavernicolous.  Never  ant  or 
termite  commensals.  Widespr.   (Nicoletia,  Lepidospora,  Trinemo- 

phora,    Prosthecina) NICOLETIlN^ 

Body  form  oblong-oval  or  rapidly  tapering  toward  rear;  always  with 
scales;  caudal  filaments  usually  less  than  one -half  body  length; 
antenna  usually  less  than  two-thirds  body  length;  width  of  head 
hardly  one-half  width  of  mesothorax.  Ant  or  termite  commensals. 
Widespr.    (Atelura,  Grassiella,  Atopatelura,  Attatelura). 

ATELURlNyE 

Eyes  always  present;  scales  usually  present;  coxopodites  of  segments 
VIII  and  IX  broad,  covering  base  of  ovipositor  or  parameres; 
most  species  free-living  or  domestic.   (Fig.  9)  .  .   LEPISMATID^E 

a.  Head  distinctly  longer  than  prothorax;  inner  edge  of  lacinia  smooth; 
scales  always  absent;  antenna  and  caudal  filaments  each  at  least 
as  long  as  body.    Arabia,  Sahara  Des.,  S.  America  (Maindronia). 

MAINDRONIINjE 
Head  distinctly  shorter  than  prothorax;  inner  edge  of  lacinia  with 
teeth  and  setae;  scales  always  present  after  second  or  third  instar; 
antenna  and  caudal  filaments  either  shorter  or  longer  than  body. 
Domestic  or  free-living.  Cosmopol.  (Lepisma,  Thermobia, 
Ctenolepisma,  Isolepisma,  Panlepisma,  Heterolepisma,  Acrotelsa). 
(Fig.   5) LEPISMATINjE 
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ORDER  ENT6TROPHI 

{ENTOGNATHA,  DIPLURA,  APTERA,  DlCELLtRA) 

Small  to  medium-sized,  slender,  unpigmented;  always  wingless.  Sub- 
terranean or  cavernicolous,  very  active  insects.  Body  without  scaly 
covering  (rarely  with  a  few  scales).  Head  large,  prognathous,  freely 
articulated  with  the  thorax.  Antennae  long,  moniliform  with  numerous 
true  segments.  Eyes  and  ocelli  absent.  Mouthparts  deeply  retracted 
into  the  head,  only  the  tips  being  visible;  mandible  with  a  single  point  of 
articulation;  maxilla  generalized,  with-  3-jointed  palpus;  labium  reduced, 
palpi  tiny  or  lost.  Thorax  with  three  subequal  segments;  no  prominent 
paranotal  lobes.  Legs  all  similar;  tarsus  undivided;  two  claws;  never 
with  coxal  stylus.  Abdomen  with  ten  conspicuous  segments,  terminated 
by  a  pair  of  well-developed  cerci  either  long,  many-jointed,  and  fila- 
mentous or  short,  unjointed  and  forceps-like  or  short,  few-jointed,  and 
straight;  no  median  caudal  filament.    Abdomen  ventrally  with  paired 
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styli  and  exsertile  sacs  on  some  segments.   Ovipositor,  penis,  and  promi- 
nent gonopophyses  always  absent.    Metamorphosis  slight. 

1.  Abdomen  terminated  by  strong,  heavily  sclerotized,  undivided  for- 

ceps; antennal  joints  broader  than  long;  styli  on  first  abdominal 
segment;  tenth  abdominal  segment  at  least  twice  as  long  as  ninth. 
Subterranean.     Cosmopolitan.     (Japyx,   Parajapyx,   Heterojapyx, 

Evalljapyx,   Dinjapyx)    (Figs.   2,   8) JAPYGID^ 

Abdomen  terminated  by  delicate  cerci  having  few  or  many  joints; 
tenth  abdominal  segment  little  longer  than  ninth 2 

2.  Cerci  usually  as  long  as  abdomen,  with  many  pseudosegments,  not 

bearing  glandular  duct  with  opening  at  tip;  antennae  usually 
longer  than  head  and  thorax  combined.  Usually  more  than  4  mm. 
long  when  mature.  Subterranean  or  cavernicolous.  Cosmopolitan. 
(Campodea,  Eutrichocampa,  Lepidocampa,  Haplocampa,  Hemi- 
campa,  Metriocampa,  Plusiocampa,  Parallocampa)  (Fig.  6,  13). 

CAMPODEID,E 
Cerci  less  than  half  as  long  as  abdomen,  with  less  than  ten  joints, 
each  with  an  internal  duct  leading  from  glands  in  the  abdomen 
to  the  tip  of  the  cercus;  antennae  shorter  than  head  and  thorax 
combined.  Always  minute  (under  4  mm.  exclusive  of  antennae 
and  cerci).  Subterranean.  (Projapyx,  Afr.,  S.Am.;  Anajapyx, 
S.  Europe,  Afr.,  Mexico;  Symphylurinus,  S.Am.,  Asia;  Procam- 
podea,  Italy,  Sardinia)  (Fig.  7) PROJAPfGHXE 


Figs.  9-13.   Protura,  Thysanura,  Entotrophi,  Symphyla 

9.  Thermobia,  middle  leg.    Lepismatidje. 

10.  Machilis,  hind  leg.    Machilidse. 

11.  Hanseniella,  front  leg.    Scutigerellida:. 

12.  Acerentulus,  middle  leg.    Acerentomidae. 

13.  Campodea,  middle  leg.    Campodeidae. 
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ORDER  COLLEMBOLA 

Small  to  minute,  soft-bodied  wingless  species,  entotrophic,  possessing 
four  antennal  segments,  each  with  segmental  musculature.  Body  globular 
—  or  subcylindrical  to  fusiform  —  rarely  dorsoventrally  compressed. 
Thorax  of  three  segments,  prothorax  often  reduced.  Abdomen  of  six 
segments,  frequently  more  or  less  ankylosed,  with  specialized  ventral 
appendages  on  the  first  and  third,  and  on  either  the  fourth  or  fifth 
segments,  and  an  unpaired  gonopore  located  on  the  fifth  segment.  A 
median  ventral  projection,  the  ventral  tube,  apically  bilobate  and  fre- 
quently possessing  two  extrusible  tubes,  always  present  on  the  first 
segment.  Furcula  or  springing  apparatus  typically  present  on  the  fourth, 
or  apparently  the  fifth,  segment,  with  a  catch  or  tenaculum  for  holding 
this  structure  on  the  third  segment.  Furcula  composed  of  three  portions: 
a  large  single  basal  piece,  the  manubrium;  a  pair  of  median  segments, 
the  dentes;  and  a  pair  of  sclerotized  apical  mucrones.  Legs  similar  in 
shape,  typically  possessing  two  subcoxal  joints  and  a  fused  tibiotarsal 
segment.  Tarsal  claw  single,  usually  with  an  empodial  appendage. 
Eyes  simple,  discrete,  typically  sixteen  in  number,  situated  in  dark 
pigmented  fields  directly  behind  the  antennae.  Often  with  a  pair  of 
lobate  or  papillate  postantennal  organs.  No  metamorphosis  and  having 
postmaturation  moults.  Head  prognathous  to  hypognathous.  Tracheae 
usually  absent;  when  present  opening  by  a  single  pair  of  simple  apertures 
in  the  cervical  region.    Spring  tails. 

1.  Head  prognathous  or  hypognathous,  body  more  or  less  elongate, 

never  sub-spherical,  segmentation  distinct.   (Suborder  ARTHRO- 

PLEONA) 2 

Head  hypognathous,  body  sub-spherical,  segmentation  indistinct  or 
obsolete.    (Suborder  SYMPHYPLEONA)   8 

2.  Pronotum  well  developed,  with  setae;  imbrication  of  segments  in- 

distinct or  wanting;  furcula,  when  present,  located  on  the  fourth 
abdominal  segment  and  lacking  setae  on  the  ventral  surface  of  the 
manubrium.    (Section  PODUROM6RPHA) 3 
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Pronotum  reduced,  lacking  setae,  united  with  the  mesonotum,  im- 
brication of  body  segments  usually  distinct;  furcula  when  present 
tends  to  be  displaced  to  the  fifth  abdominal  segment.  (Section 
ENTOMOBRYOM6RPHA) 4 

3.  Head  distinctly  hypognathous.    (Podura) PODORIDjE 

Head  more  or  less  prognathous HYPOGASTRURIDjE 

a.  Lacking  apertures  in  body  wall  (pseudocelli);  sensory  organ  of  third 

antennal  segment  simple,  consisting  of  two  small,  variously  modi- 
fied, central  sensory  pegs,  and  two  or  more,  more  or  less  setiform, 
lateral    sensory    hairs,    and    without    protecting    papillae;    fourth 

antennal  segment  with  a  large  apical  bulb b 

Pseudocelli  present  (except  Pachytullbergid);  sense  organ  of  the 
third  antennal  segment  complex  (see  fig.  15)  consisting  of  two 
central  sensory  rods,  plus  other  spherical,  tubular,  or  variously 
club-shaped  organs,  usually  situated  behind  several  large  protect- 
ing papillae.  Apical  bulb  of  fourth  antennal  segment  very  small 
or  lacking.    (Onychiurus) ONYCHIURIN^E 

b.  Mandibles   with   well-developed   molar   plate   or,  if  lacking,   with 

quadrangular  (fig.  14a)  or  short,  claw-like  (fig.  143)  head  on 
maxillae;  maxillae  never  elongate,  lamellate,  or  needle-like.  (Hy- 
pogastrura,   Ceratophysella,   Willemia,   Friesea,   Brachystomella). 

HYPOGASTRURIN^E 
Mandible  often  reduced  or  absent;   when   present,  without  well- 
developed   molar   plate    (fig.    15a);   maxillae   variously   elongate, 
needle-like,    or    lamellate    (fig.    153),    never    short    claw-like    or 
quadrangular.   (Neanura,  Anurida,  Paranura,  Pseudachorutes). 

NEANURiN^E- 

4.  Lacking  differentiated  short,  erect,  smooth  setae  on  the  trochanter 

(trochanteral  organ);  ventral  border  of  the  claw  simple,  empodial 

appendage  with  no  more  than  three  lamellae 5 

Differentiated  trochanteral  organ  present;  ventral  edge  of  the  claw 
split  at  its  basal  region;  empodial  appendage  with  four  lamellae 
or  with  a  modification  of  four  lamellae.  (Fig.  16).  (Orchesella, 
Entomobrya,  Lepidocyrtus,  Paronella,  Cyphoderus). 

ENTOMOBRYID^E 

5.  Head  hypognathous,  tracheae  present.    (Actaletes). 

ACTALETID,E 
Head  semi-prognathous,  tracheae  absent 6 

6.  Postantennal  organ  typically  present,  furcula-bearing  segment  sub- 

equal  to,  or  slightly  smaller  than,  preceding  segment    7 

Postantennal  organ  typically  absent,  furcula-bearing  segment  much 
shorter  than  preceding  segment.    (Tomocerus)  (Fig.  17). 

TOMOCERID^E 
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7.  Without  scales  and  without  long  uniformly  feathered  setae  (bothro- 

trichia)  on  the  thorax.    (Isotoma,  Proisotoma,  Folsomia,  Tetra- 

canthella,  Isotomuris) ISOT6MID^ 

With  scales  and/or  bothrotrichia  on  the  thorax.    (Oncopodura). 

ONCOPODtJRID^ 

8.  Thorax  nearly  as  large  or  larger  than  abdomen;  dorsum  of  first 

thoracic  segment  at  approximately  the  same  level  as  vertex  of 
head;  antennae  much  shorter  than  head,  inserted  near  or  below 
its  middle;   lacking  bothrotrichia   and   eyes.     (Neelus,   Neelides, 

Megalothorax) NEELIDiE 

Thorax  much  smaller  than  abdomen;  first  thoracic  segment  con- 
siderably below  level  of  vertex;  antennae  at  most  only  slightly 
shorter  than  head  and  inserted  above  the  middle;  eyes  and  bothro- 
trichia typically  present 9 

9.  Antennal    segment   four    longer   than    segment   three.     (Fig.    19). 

(Sminthurus,  Allacama,  Sminthurides,  Arrhopalites,  Bourletiella). 

sminthurim; 

Antennal  segment  four  much  shorter  than  segment  three.  (Dicyr- 
toma,  Ptendthrix) DICYRTOMID^E 
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Figs.  14-19.     Collcmbola 

14.  Hypogastrura  (Stach)  Hypogastrurinae. 

14a.  Brachystomella,  maxilla   (Stach)  Hypogastrurinae. 
14b.  Xenyllodes,  maxilla  (Stach)  Hypogastrurinae. 

15.  Onychiurus,  sensory  organ  on  third  antennal  segment  (Folsom)  Onychiurinae. 
15a.  Anurida,  mandibles   (Stach)  Neanurinse. 

15b.  Anurida,  maxilla  (Stach)  Neanurinae. 

16.  Entomobrya  (Folsom)  Entomobryidae. 

17.  Tomocerus  (Folsom)  Tomocerid«e. 

18.  Oncopodura  (Bonet)  Neelidae. 

19.  Sminthurides  (Folsom  and  Mills)  Sminthuridz. 
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ORDER  PLECTOPTERA 

(EPHEMEROPTERA,  EPHEMERIDA,  AGNATHA) 

Delicate  insects  with  short,  filiform  antennae  and  vestigial  mouth- 
parts;  abdomen  slender,  bearing  two  or  three  long,  many-jointed  caudal 
filaments;  four  wings,  usually  with  very  complex  venation.  Head  not 
very  freely  movable,  with  the  compound  eyes  and  three  ocelli  present; 
antennae  with  two  large  basal  joints  and  a  bristle-like,  indistinctly 
jointed  terminal  portion.  Prothorax  more  or  less  free,  small  or  very 
small;  mesothorax  large.  Fore  wings  much  larger  than  the  hind  ones, 
usually  with  many  longitudinal  veins  and  a  great  number  of  cross- 
veins;  commonly  with  numerous  short  longitudinal  veins  near  the 
margin  that  are  not  attached  at  the  base;  media  more  complex  than  in 
other  living  orders,  its  anterior,  convex  branch  preserved;  hind  wings 
often  very  small  or  even  absent.  Abdomen  slender,  usually  cylindrical 
or  tapering,  with  ten  segments.  Legs  weak;  tarsi  usually  with  five  or 
four  joints.  Metamorphosis  incomplete,  the  nymph  aquatic  and  provided 
with  abdominal  gills  and  three  caudal  filaments.  Aerial  form  emerging 
from  the  nymph  as  a  subimago  which  is  similar  to  the  imago,  but  which 
molts  when  it  transforms  to  the  imago.  Imaginal  life  very  short.  Mayflies. 

Adults 

1.  Base  of  media  (Mi+2)  in  fore  wing  strongly  divergent  from  Cui  at 

base;  hind  tarsi  with  four  movable  joints,  or  less;  if  a  fifth  joint 
is  indicated  it  is  immovably  united  to  the  tibia.    (Superfamily 

EPHEMEROIDEA)  7 2 

Base  of  media  and  Cui  parallel  at  base  or  very  weakly  divergent; 
tarsi  with  four  or  five  freely  movable  joints 5 

2.  Subcosta  in  fore  wing  concealed  in  a  fold  of  the  wing  membrane, 

visible  only  at  the  base;  branches  of  the  radius  and  media  ap- 
proximated in  pairs;  wings  dull,  translucent;  legs  of  female  short 
and  weak;   tibiae  and  tarsi  of  male   transversely   striated;   only 
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two  caudal  filaments.   (Palingenia,  Anagenesia,  Palmare;  Pletho- 

genesia,  Indoaustr.)   PALINGENilD^E 

Subcosta  completely  developed,  visible  for  its  entire  length 3 

3.  Wings  translucent,  subopaque  in  the  male,  entirely  opaque  in  the 

female;  hind  margin  of  wings  without  unattached  veinlets;  legs 
weak,  the  front  pair  sometimes  long  in  the  male;  hind  legs  al- 
most always  short  and  weak.  (Euthyplocia,  Neotrop.,  Ethiop.; 
Exeuthyplocia,  Povilla,  Ethiop.;  Campsurus,  Am.;  Polymitarcys, 

widespr.)  (EPHORONlDtf) POLYMITARCID^E 

Wings  transparent,  shining;  margin  of  wings,  especially  the  hind 
pair,  with  numerous  short  unattached  veinlets;  legs  strong,  func- 
tional   4 

4.  First  branch  of  cubitus   in   fore  wing  simple,  not  branched,   but 

connected  with  the  wing  margin  by  numerous  crossveins;  fork 
of  R2  and  R4  in  hind  wing  much  longer  than  its  stalk.  (Ephem- 
era,   Holarc,    Indoaustr.;    Hexagenia,    Am.,    Ethiop.;    Eatonica, 

Ethiop.;  Pentagenia,  Nearc.) EPHEMERID^E 

First  branch  of  cubitus  in  fore  wing  forked;  not  connected  to  the 
wing  margin  by  crossveins;  fork  of  R2  and  R4  in  hind  wing 
shorter  or  no  longer  than  its  stalk.  (Potamanthus,  Neoephemera, 
Holarc;  Rhoenanthus,  Palaearc,  Indoaustr.;  Potamanthodes,  In- 
domal.)    POTAMANTHID^ 

5.  Hind  tarsi  with  four  freely  movable  joints;  if  with  the  indication 

of  a  fifth  joint,  this  is  immovably  attached  to  the  tibia.  (Super- 
family  BAETOIDEA) 6 

Hind  tarsus  with  five  freely  movable  joints 10 

6.  Subcosta  in  fore  wing  fused  with  the  radius  or  wanting,  at  most 

visible  at  the  base;  wings  milky  or  grayish,  with  very  simple 
venation,  the  fore  wing  with  only  four  to  seven  longitudinal 
veins,  with  crossveins  in  only  from  two  to  five  of  the  anterior 
spaces;  hind  wing  without  or  with  very  few  crossveins  which 
are  restricted  to  the  anterior  part;  large  or  medium  sized  species. 
(Fig.  22).  (Oligoneuria,  Palaearc,  Neotrop.,  Ethiop.;  Homo- 
neuria,  Lachlania,  Holarc;  Spaniophlebia,  Noya,  Neotrop.;  Elas- 

soneiiria,  Ethiop.)   OLIGONEURlID^ 

Subcosta  in  fore  wing  free,  well  developed  and  visible  for  its  entire 
length   7 

7.  Anterior  median  vein  in  fore  wing  (MA)  clearly  forked 8 

Anterior  median  vein  in  fore  wing,  simple,  not  forked,  although 

behind  it  are  two  free  veins  which  are  not  attached  at  the  base 
(Fig.  21);  fore  wing  usually  with  few  crossveins;  hind  wings 
very  small  and  narrow,  sometimes  absent,  with  at  most  two  or 
three  longitudinal  veins.  (Cloeon,  cosmop.;  Baetis,  widespr.; 
Centroptilum,  Holarc,  Ethiop.;  Callibaetis,  Am.)  .  . .   BAETIDiE 
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8.  Wings  milky  or  infuscated,  ciliate  on  the  hind  margin;  hind  wings 
absent,  although  sometimes  present  in  the  subimago;  no  un- 
attached intercalated  veins;  frequently  with  only  a  few  cross- 
veins;  small  species.  (Fig.  24).  (Caenis,  widespr.;  Tricoryphodes, 
Leptohyphes,  Am.;  Leptohyphodes,  Neotrop.;  Tricorythus, 
Ethiop.).    (Including  PROSOPlSTOMATlDAi?).    (BRACHY- 

CERCID/E)    CAENIDjE 

Wings   hyaline;   hind   wings   almost  always   present;   wings   with 
numerous  crossveins 9 


Figs.  20-26.  Plcctoptcra 

20.  Baetisca,  wings  (Eaton)   Baetiscidae. 

21.  Baetis,  wings   (Eaton)   Baetidz. 

22.  Oligoneuria,  wings   (Eaton)   Oligoneuriidae. 

23.  Ephemerella,  wings   (Eaton)   Ephemerellidae. 

24.  Caenis,  wing  (Eaton)   Caenidje. 

25.  Chirotenetes,  wings  (Needham)  Siphlurida:. 

26.  Atalophlebia,  wings  (Eaton)  Leptophlebiids. 
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9.  Second  branch  of  cubitus  in  the  fore  wing  usually  widely  separated 
at  base  from  the  first  branch,  but  lying  close  to  the  first  anal 
vein;  no  unattached  intercalated  veins  between  the  media  and 
cubitus  and  none  in  front  of  the  posterior  branch  of  the  media. 
(Fig.  26).  (Thraulus,  Palaearc,  Neotrop.,  Indoaustr.;  Atalo- 
phlebia,  Neotrop.,  Indoaustr.;  Habrophlebia,  Leptophlebia,  Hol- 

arc;    Adenophlebia,   Ethiop.)    LEPTOPHLEBlIDvE 

Second  branch  of  cubitus  in  fore  wing  approximate  at  base  to  the 
first  branch,  but  widely  separated  from  the  first  anal  vein;  several 
(usually  two)  unattached  intercalated  veins  between  the  media 
and  cubitus  and  also  in  front  of  the  posterior  branch  of  the  media. 
(Fig.  23).  (Ephemerella,  Chitonophora,  Holarc;  Drunella, 
Nearc;  Melanomerella,  Neotrop.;  Teloganodes,  Indoaustr.). 

EPHEMERELLIDjE 

10.  First  and  second   branches  of  the  cubitus   running  more  or  less 

parallel  to  the  first  anal  vein;  Cui  and  Cu2  connected  by  cross- 
veins,  but  the  cubital  area  without  paired  crossveins  or  sinuous 
veins  extending  to  the  wing  margin;  hind  wings  rounded,  with 
numerous  long  intercalated  veins  extending  to  the  posterior  part 
of  the  wing  margin;  prothorax  very  small.   (Fig.  20).    (Baetisca, 

Nearc.)    BAETISCID^E 

First  and  second  branches  of  the  cubitus  very  close  together  at 
base  and  strongly  divergent  apically,  the  second  branch  much 
shorter  than  the  first  and  strongly  curved  backwards  towards  apex, 
hind  wings  oval;  pronotum  well  developed 11 

11.  Cubital  area  of  fore  wing  with  a  number  of  more  or  less  sinuous 

veins  extending  from  the  first  branch  of  the  cubitus  to  the  wing 
margin.  (Fig.  25).  (Ameletus,  Holarc,  Austr.;  Chirotonetes, 
Siphlurus  (  =  Siphloniirus),  Holarc;  Siphlonisca,  Nearc;  Onis- 

cigaster,  Indoaustr.).    (SIPHLONURIDAE) SIPHLURIDiE 

Cubital  area  of  fore  wing  without  oblique  sinuous  veins  extending 
from  the  first  branch  of  the  cubitus  to  the  wing  margin,  but 
with  from  two  to  four  straight  unattached  veins  more  or  less 
parallel  to  the  branches  of  the  cubitus 12 

12.  Only  two  unattached  intercalated  veins  in  the  cubital  area  of  the 

fore  wing;  if  sometimes  with  a  second  pair  indicated,  these  are 
short  and  lie  close  to  the  second  branch  of  the  cubitus;  two  or 
three  caudal  filaments.    (Ametropus,  Metropus,  Palaearc). 

AMETROP6DID.E 
Four  unattached  intercalated  veins  in  the  cubital  area  of  the  fore 
wing,  the  longer  pair  lying  close  to  the  second  branch  of  the 
cubitus;  two  caudal  filaments.  (Heptagenia,  Epedrus,  Arthroplea, 
Holarc;  iron,  Nearc,  Ecdyurus,  Palaearc,  Am.;  Rhithrogena, 
Palaearc;  Atopopus,  Indoaustr.).  (Including  ARTHROPL&I- 
D/E).  {ECDYONtJRIDAi) HEPTAGENilDiE 
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Nymphs 

1.  Abdominal  gills  visible  at  their  insertion  above  or  on  the  sides 

of  the  abdomen 2 

Gills  entirely  concealed  by  a  large  shield-like  prolongation  of  the 
thorax  behind,  which  covers  most  of  the  abdomen.  (Fig.  27). 
Imago  unknown.    (Prosopistoma,  Palaearc,  Ethiop.). 

PROSOPISTOMATID.E 

2.  Mandibles  usually  very  long  and  extended  anteriorly;  six  or  seven 

pairs  of  plumose  gills,  the  first  sometimes  much  reduced;  legs 

stout    3 

Mandibles  very  short,  not  extended  anteriorly;  gills  not  plumose; 
legs  slender  6 

3.  Mandibles  extremely  large  and  projecting  far  beyond  the  head  in 

front;  gills  extended  dorsally  over  the  abdomen 4 

Mandibles  much  shorter,  but  slightly  projecting  in  front  of  the  head; 
gills  extended  laterally,  away  from  the  abdomen.   (Fig.  29). 

POTAMANTHIDiE 

4.  Front  with  two  tubercles  anteriorly;  mandibles  curved  outwards  at 

tips;  antennae  with  long  cilia EPHEMERID./E 

Front  without  tubercles;  mandibles  curved  downwards  at  tips;  an- 
tennae without  or  with  short  cilia 5 

5.  Body  short  and  stout;  six  pairs  of  similar  gills;  caudal  filaments 

short,  the  median  one  shorter  than  the  lateral  ones.   (Fig.  33). 

PALINGENIIDjE 
Body  long  and  slender;  seven  pairs  of  gills,  the  first  pair  much 
reduced  in  size;  anal  filaments  long,  of  equal  length.   (Fig.  28.) 

polymitarcim; 

6.  Body  strongly  flattened,  the  head  orbicular,  or  more  or  less  trans- 

verse, the  eyes  placed  on  its  dorsal  surface 7 

Body  more  or  less  cylindrical,  not  or  very  slightly  flattened,  the 
eyes  placed  at  the  sides  of  the  head 8 

7.  Gills  uniform,  extending  from  the  sides  of  the  abdomen;  anal  fila- 

ments at  least  as  long  as  the  body HEPTAGENilDiE 

First  pair  of  gills  inserted  on  the  under  side  of  the  first  abdominal 
segment,  the  six  following  pairs  extended  from  the  sides  of  the 
abdomen  OLIGONEURIID^E 

8.  Lateral  caudal  filaments  (cerci)  fringed  on  both  edges 9 

Lateral  caudal  filaments  ciliated  on  the  inner  border  only 11 

9.  Seven  pairs  of  gills,  inserted  laterally  at  the  sides  of  the  abdomen; 

sometimes  all  are  filamentous  or  the  first  is  much  reduced  and 

the  others  leaf-like.   (Fig.  32) LEPTOPHLEBIID^E 

Five  or  six  pairs  of  gills,  inserted  dorsally  at  the  sides  of  the  abdo- 
men      10 
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Figs.  27-34.    Plectoptera,  Nymphs 

27.  Prosopistoma,  nymph   (Rousseau)  Prosopistomatidx. 

28.  Polymitarcys,  nymph   (Rousseau)   Polymitarcidae. 

29.  Potamanthus,  nymph  (Rousseau)  Potamanthidz. 

30.  Ephemerella,  nymph   (Rousseau)  Ephemerellidae. 

31.  Baetis,  nymph  (Rousseau)  Baetidae. 

32.  Habrophlebia,  nymph   (Rousseau)   Leptophlebiidae. 

33.  Palingenia,  nymph   (Rousseau)  Palingeniidae. 

34.  Tricorythus,  nymph   (Rousseau)   Caenidat. 
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10.  Six  pairs  of  gills,  the  first  very  small,  the  second  greatly  enlarged 

and  covering  the  following  pairs  which  bear  a  long  fringe.   (Fig. 

34)     CAENIDiE 

Five  pairs  of  gills,  the  last  or  the  last  two  pairs  not  visible.   (Fig.  30) 

EPHEMERELLID^E 

11.  Body  cylindrical;  head  bent  downwards;  hind  corners  of  abdominal 

segments  not  produced.    (Fig.  31) BAETID^ 

Body  more  or  less  flattened;  head  horizontal  or  nearly  so;  hind 
corners  of  abdominal  segments  produced  backwards  to  form  a 
tooth-like  projection  12 

12.  Claws  not  longer  than  the  tibiae   SIPHLURIDiE 

Claws  of  four  posterior  legs  stout,  as  long  as  their  tibiae,  those  of 

the  front  legs  bifid  at  tips AMETROPODID^E 
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ORDER  ODONATA 

(LIBELLULdlDEA,  PARANEUR6PTERA) 

Slender  predatory  insects,  usually  of  large  or  very  large  size  and  usually 
strong  fliers;  head  mobile,  eyes  large,  three  ocelli;  antenna?  minute,  four- 
to  seven-jointed;  mouth  inferior,  mandibles  strong,  maxillary  palpi  one- 
jointed,  labial  palpi  two-jointed;  prothorax  small  but  free,  meso-  and 
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metathorax  fused,  oblique;  cerci  one-jointed;  legs  not  large,  similar, 
usually  armed  with  spines,  placed  far  forward,  tarsi  three-jointed;  wings 
four,  nearly  alike,  elongate,  membranous,  net-veined,  not  folded,  with 
characteristic  nodus,  arculus  and  triangle  (see  Figs.  41,  42).  Abdomen 
long  and  narrow,  cylindrical  or  flattened,  sometimes  clubbed  at  apex; 
ovipositor  sometimes  complete;  male  sexual  apparatus  attached  to  the 
second  sternite.  Metamorphosis  considerable,  the  nymphs  aquatic,  no 
resting  pupal  stage.   Damsel  flies,  Dragon  flies. 


Figs.  35-40.   Odonata 

35.  Lestes  (Garman)  Lestidae. 

36.  Chromagrion,  base  of  fore  wing  (Garman)  Coenagrionidae. 

37.  Hemiphlebia,  wing  (Needham)  Hemiphlebiidae. 

38.  Megalestes,  wing  (Needham)   Synlestidx. 

39.  Mecistogaster,  wing  (Needham)   Pseudostigmatidae. 

40.  Pseudagrion,  wing  (Tillyard)   Coenagrionida:. 

Adults 

1.  Disoidal  cell  in  fore  wing  never  divided  by  a  vein,  although  it  is 
rarely  divided  in  the  hind  wing;  wings  petiolate,  sub-petiolate  or 
without  stalked  base;  nodus  almost  always  before  the  middle  of 
the  wing;  fore  and  hind  wings  essentially  alike  in  form  and 
venation;  slender  species,  nearly  always  resting  with  the  wings 

closed  above  the  body 2 

Discoidal  cell  of  both  wings  divided  into  two  parts  by  an  oblique 
vein  into  a  triangle  and  supra  triangle;  wings  never  petiolate,  nor 
with  a  distinctly  narrowed  stalklike  portion  at  the  base;  hind 
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wings  noticeably  different  from  the  fore  wings  in  shape  and 
venation;  nodus  at  or  beyond  the  middle  of  the  wings,  at  least 
in  the  fore  pair;  stouter-bodied  forms  that  rest  with  the  wings 
held  extended  horizontally  from  the  sides  of  the  body.  (Suborder 
ANIS6PTERA)    18 
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41-44.    Odonata 


41.  Libellula,  fore  wing  (Borror)  Libellulidae. 

42.  Libellula,  hind  wing   (Borror)   Libellulidae. 

43.  Cordulegaster,  tip  of  abdomen  of  female   (Tillyard)   Cordulegastridae. 

44.  Libellula,  head;  ant.,  antenna  (Hyatt  and  Arms)  Libellulidae. 


Discoidal  cell  of  similar  form  in  both  fore  and  hind  wings;  eyes 
strongly  projecting  from  the  sides  of  the  head,  often  almost  stalked 
and  always  separated  by  more  than  their  width  in  dorsal  view; 
mesothorax  longer  than  wide;  abdomen  long  and  slender,  cylin- 
drical.   (Fig.  35.)    (Suborder  ZYGOPTERA) 3 

Discoidal  cell  differing  in  form  in  the  fore  and  hind  wing;  eyes  less 
noticeably  projecting  laterally,  separated  by  less  than  their  width 
(female),  or  almost  contiguous  above  (male);  mesothorax  wider 
than  long;  abdomen  distinctly  swollen  apically.  (Epiophlebia, 
Ind.,  Japan.)    (Suborder  ANISOZYGOPTERA). 

EPIOPHLEBIID^ 

Only  two,  rarely  three,  complete  antenodal  crossveins  (Fig.  38); 
arculus  at  least  as  near  to  the  nodus  as  to  the  base  of  the  wing; 
wings  strongly  petiolate;  mesopleura  not  divided  by  an  oblique 
suture   4 
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Five  or  more  antenodal  cross  veins;  arculus  farther  from  the  nodus 
than  from  the  base  of  the  wing,  equidistant  in  some  Chlorocyphi- 
dze);  wings  less  strongly  petiolate;  frequently  with  metallic  colora- 
tion; mesopleura  with  a  distinct  oblique  suture  extending  from 
the  root  of  the  wing  toward  the  middle  coxa.  (Superfamily 
AGRIONOIDEA   (AGRIdlDEA)  )    13 

4.  Postnodal  crossveins  not  at  all  in  line  with  the  crossveins  beneath 

them;  discoidal  cell  open  basally;  small,  slender,  metallic  green 
species,  with  short  wings.  (Fig.  37.)  (Hemiphlebia,  Austr.). 
(Superfamily  HEMIPHLEBIdlDEA)  .  .  HEMIPHLEBIID^E 
Postnodal  crossveins  more  or  less  completely  in  line  with  the  cross- 
veins  below  them  (i.e.,  extending  as  straight  lines  from  the  costa 
to  the  first  branch  of  the  radius.  (Superfamily  COENAGRI- 
ONOIDEA  {COEN AGRIdlDEA))  5 

5.  CuP  arching  strongly  upwards  on  leaving  the  discoidal  cell.    (Syn- 

lestes,   Chorismagrion,    Austr.;    Chlorolestes,    Ethiop.;   Perilestes, 

Neotrop.) SYNLfiSTID^ 

CuP  not  arched  strongly  at  this  point 6 

6.  R4-f-5  and  IR3  (intercalary)  both  arising  far  proximal  to  the  level 

of  subnodus,  IR3  usually  at  least  half-way  between  arculus  and 

subnodus  and  usually  nearer  the  arculus 7 

R4  +  5  and  IR3  arising  nearer  the  subnodus  than  arculus;  at  the 
most  R4-J-5  arising  half-way  between  arculus  and  subnodus   .  .8 

7.  Veins  CuP  and  1A  complete;  supplementary  sectors  present  between 

IR3,  R4-f-5  and  MA.    (Lestes,  cosmop.;  Cryptolestes,  Am.;  Sym- 

pycna,  Holarc;  Australestes,  Austr.) LfiSTID^E 

Vein  CuP  greatly  reduced,  vein  1A  entirely  absent;  two  straight 
supplementary  sectors  present,  one  between  R2  and  IR2  and  an- 
other between  IR2  and  R3.   (Lestoidea,  Austr.). 

lestoideim; 

8.  Nodus  situated  very  close  to  base  of  wing,  at  from  one-sixth  to 

one-fourth  the  wing-length;  pterostigma  absent,  or  if  present, 
abnormal,  not  fully  chitinized,  or  made  up  of  several  cells,  never 
braced.  (Pseudostigma,  Mecistogaster,  Megaloprepus,  Microstig- 
ma,  Anomisma,  Neotrop.)  PSEUDOSTIGMATID^ 
Nodus  lying  more  distal,  usually  more  than  one-fourth  the  wing- 
length  from  base  (if  nearer,  then  the  pterostigma  normal);  ptero- 
stigma present,  strongly  chitinized  (rarely  hypertrophied),  braced 
or  unbraced  , 9 

9.  Supplementary  sectors  present  distally  and  extending  proximal  as 

far  as  the  level  of  pterostigma  or  further.   (Megapodagrion,  Neo- 
trop.; Argiolestes,  Podolestes,  Austromal.).    (MEG APOD AGRlI- 

DM)    MEGAPODAGRl6NID^ 

Supplementary  sectors  absent  or  at  most  a  few  distal  cellules  aligned 
and  not  extending  proximal  as  far  as  pterostigma 10 
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10.  Vein  1A  absent  or  greatly  reduced;  vein  CuP  normal  or  reduced.  .  11 
Veins  CuP  and  1 A  normal 12 

11.  An  extra  cross  vein  present  in  the  postcostal  space,  very  close  to  base 

of  wing  and  in  addition  to  that  of  the  anal-crossing  (Ac);  number 
of  postnodals  comparatively  large.  (Platysticta,  Protosticta,  Orien- 
tal; Palaemnema,  Neotrop.)    PLATYSTfCTID^E 

No  additional  crossvein  in  the  postcostal  space;  number  of  post- 
nodals comparatively  small.  (Protoneura,  Neoneura,  Neotrop.; 
Nososticta,  Neosticta,  Austr.;  Caconeura,  Ind.). 

PROTONEtJRID,E 

12.  Discoidal  cell  subrectangular;  no  marked  zigzagging  of  any  of  the 

main  veins  (only  distal  portion  of  MA  slightly  zig-zagged). 
(Platycnemis,  Indocnemis,  Calicnemia,  Metacnemis,  Old  World). 

PLATYCNEMfDID^E 

Discoidal  cell  with  distal  angle  markedly  acute;  veins   IR3;   MA 

and  1 A  strongly  zig-zagged  distally.  (Ccenagrion  (Agrion,  auctt.), 

Ischnura,   Enallagma,   widespr.;   Pseudagrion,   Indoaustr.;   Argia, 

Am.;  Nehallenia,  Holarc,  Neotrop.).    (CCENAGRllD/E). 

CCENAGRIONID^: 

13.  Arculus   present 14 

Arculus   absent,   usually   only   the   distal    primary   antenodal   vein 

present.    (Polythore,  Euthore,  Cora,  Chalcopteryx,  Neotrop.). 

POLYTHORIDiE 

14.  Both  primary  antenodal  veins  present;  discoidal  cell  well  separated 

from  Rl 15 

Both  primary  antenodal  veins  absent 17 

15.  R2-f-3  more  or  less  arched  towards  Rl,  shortly  after  its  origin; 

secondary  antenodals  numerous 16 

R2+3  not  arched  towards  Rl;  secondary  antenodals  few  in  number. 
(Amphipteryx,  Neotrop.;  Diphlebia,  Austr.;  Devadatta,  Indomal.; 
Pentaphlebia,  Ethiop.) AMPHIPTERYGID^ 

16.  Clypeus   produced   in   the  form  of  a  prominent  snout;   no  basal 

antenodals  ever  present.  (Chlorocypha,  Ethiop.;  Neocypha,  Libel- 
lago,  Indocypha,  Indomal.)    {LlBELLAGlNlD/E). 

CHLOROCYPHIDiE 
Clypeus    not   produced;    nearly   always   basal;   antenodals   present. 
(Heliocharis,  Dicterias,  Cyanocharis,  Neotrop.). 

HELIOCHARfTIDiE 

17.  R2+3  not  usually  fused  with  Rl,  shortly  after  its  origin;  anal  vein 

without  a  recurrent  branch;  discoidal  cell  short,  usually  shorter 
than  basal  space  and  either  untraversed  or  traversed  by  very  few 
crossveins.    (Anisopleura,  Indophaea,  Ind.;  Epallaga). 

EPALLAGIDjE 

R2+3  nearly  always  fused  with  Rl  for  a  short  distance  after  its 

origin;  anal   vein  with  a  recurrent  branch  or  itself  recurrent; 
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discoidal  cell  elongate,  usually  as  long  as  basal  space  and  traversed 
by  numerous  crossveins.  (Agrion  {Calopteryx),  Holarc;  Sapho, 
Ethiop.;  Vestalis,  Indomal.;  Neurobasis,  Indoaustr.).  (CALOP- 
TERfGIDAE,  AGRllD/E) AGRI6NIM; 1 

18.  Antenodal  crossveins  of  the  first  and  second  series  (i.e.  above  and 

below  the  subcostal  vein)  not  corresponding  or  continuous,  except 
for  two  greatly  thickened  ones  that  extend  straight  across  from 
the  costa  to  the  radius;  triangles  in  fore  and  hind  wings  alike 
or  closely  similar  in  shape  and  occupying  the  same  position  with 
reference  to  the  arculus  in  both  wings;  labial  palpi  two-jointed. 

(Superfamily   .ESHNOIDEA) .19 

Antenodal  crossveins  of  the  first  and  second  series  corresponding, 
extending  as  straight  continuous  veins  from  the  costa  to  the  radius, 
except  sometimes  the  last  one  or  two;  none  of  these  crossveins 
greatly  thickened;  triangles  of  fore  and  hind  wings  markedly 
different  in  form  and  position,  placed  much  nearer  to  the  arculus 
in  the  hind  wing  than  in  the  fore  wing.  (Superfamily  LIBEL- 
LULOIDEA) 22 

19.  Eyes   broadly   contiguous   above;   anal   loop   in   hind   wing   clearly 

formed.    (/Eshna   (/Eschna),  widespr.;   Anax,   cosmop.;   Austro- 

phlebia,   Austr.).    (&SCHNIDA1)    iESHNID^E 

Eyes  more  or  less  separated  above 20 

20.  Middle  lobe  of  labium  with  a  deep  median  fissure;  eyes  only  moder- 

ately separated  above 21 

Middle  lobe  of  labium  entire,  not  divided  by  a  median  fissure;  eyes 
widely  separated  above;  ovipositor  reduced  to  a  pair  of  valves 
attached  to  the  eighth  segment.  (Gomphus,  Ophiogomphus, 
Holarc;  Lindenia,  Palawan:.;  Erpetogomphus,  Am.;  Ictinus,  Indo- 
austr.)   GOMPHIDjE 

21.  Pterostigma  moderately  long,  emitting  four  or  five  crossveins  from 

its  lower  edge;  superior  anal  appendages  of  male  narrow  and 
acute  at  apex.    (Cordulegaster,  widespr.;  Anotogaster,  Holarc; 

Chlorogomphus,  Indomal.) CORDULEG ASTRIDE 

Pterostigma  very  long  and  slender,  emitting  six  or  seven  crossveins; 
superior  anal  appendages  of  male  broadly  triangular,  obtuse  at 
apex.  (Petalura,  Uropetala,  Austr.;  Phenes,  Neotrop.;  Tachopteryx, 
Nearc) PETALURID^ 

22.  Tibiae  of  males  with  a  long  laminate  keel  on  the  flexor  surface;  base 

of  hind  wing  of  male  usually  strongly  angulate;  second  abdomi- 
nal segment  with  a  flattened  tuGercle  (auricle)  at  each  side;  body 
almost  always  metallic  in  color.  (Cordulia,  Somatochlora,  Holarc; 
Macromia,    widespr.;    Tetragoneuria,    Nearc;    Phyllomacromia, 

Ethiop.) corduliim; 

1  The  name  Agrionidae  is  used  instead  of  Agriidae  on  the  basis  of  evidence  sub- 
mitted by  Professor  B.  Elwood  Montgomery. 
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Tibiae  of  males  not  keeled;  base  of  hind  wing  rounded  in  both 
sexes;  second  abdominal  segment  without  tubercles;  body  rarely 
of  metallic  color.  (Fig.  42).  (Libellula,  Leucorrhinia,  Holarc; 
Sympetrum,  Pantala,  Orthetrum,  cosmop.;  Erythrodiplax,  Neo- 
trop.;    Trapezostigma    (Tramea),    Celithemis,    Nearc). 

LIBELLtJLIDiE 

Nymphs  * 

1.  Body  slender,  bearing  three  long  tracheal  gills  attached  to  the  tip 

of  the  abdomen;  these  are  usually  leaf-like  in  shape  and  traversed 
by  conspicuous  tracheal  tubes  (rarely  much  reduced  in  some 
Ccenagrionidae);  lateral  abdominal  gills  usually  absent.   (Suborder 

ZYG6PTERA) 3 

Body  stout,  the  abdomen  not  narrow;  without  tracheal  gills  attached 
to  the  tip  of  the  abdomen;  the  caudal  gills  concealed  in  an  enlarge- 
ment of  the  rectum;  tip  of  abdomen  bearing  three  spine-like  or 
triangular  processes 2 

2.  Gizzard   with   four   to   eight   dental    folds.     (Suborder   ANISOP- 

TERA) 12 

Gizzard  with  sixteen  dental  folds;  very  rare  Indian  and  Japanese 
species.    (Suborder  ANISOZYGOPTERA)     EPIOPHLEBIIDAE 

3.  Mask  bearing  at  least  two  pairs,  and  usually  with  numerous  stiff 

bristles  or  setae 4 

Mask  destitute  of  setae  both  on  the  mentum  and  the  lateral  lobes     6 

4.  Median  lobe  of  mask  incised;  lateral  lobes  deeply  cleft;  caudal  gills 

with  the  secondary  tracheae  lying  at  right  angles  to  the  gill  axis; 

legs  long LESTID^E 

Median  lobe  of  mask  projecting,  not  incised;  legs  short  or  moderate 
in  length 5 

5.  Caudal  gills  stalked,  with  pointed,  leaf-like  apical  portion. 

PSEUDOSTIGMATID^E 

Caudal  gills  usually  slender,  lamellate,  held  in  a  vertical  plane,  not 

clearly  stalked,  often  distinctly  constricted     CCENAGRIONIDAE 

6.  Second  joint  of  antennae  greatly  lengthened,  as  long  as  or  longer 

than  the  following  together.    (Fig.  45) 7 

Second  joint  of  antennae  not  noticeably  lengthened    8 

7.  Median  caudal  gill  flat,  much  shorter  than  the  lateral  ones  which 

are  triangular  in  section AGRl6NIDiE 

All  three  caudal  gills  of  approximately  the  same  size  and  shape. 

SYNLESTIDyE 

8.  Caudal  gills  strongly  constricted  at  the  middle.    (Fig.  46). 

PROTONEURIDyE 
Caudal  gills  not  constricted  at  the  middle 9 

1  The  following  key  will  serve  as  an  aid  in  determining  the  families,  but  must 
not  be  relied  on  as  infallible. 
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10. 


11. 


Abdomen  with  six  or  seven  pairs  of  lateral  gills;  caudal  gills  swollen, 

sac-like 10 

Abdomen  without  lateral  gills 11 

Caudal  gills  swollen,  oblong,  with  sharply  pointed  tips. 

EPALLAGID^ 
Caudal  gills  with  the  apex  broad,  not  pointed  POLYTHORID./E 
Caudal  gills  broad  and  flat,  leaf-like.  .  .  MEGAPODAGRI6NID.E 
Caudal  gills  not  flat;  rounded  in  cross-section  and  tapering  to   a 

point amphipterygim; 


Figs.  45-54.    Odonata,  Nymphs 

45.  Synlestes,  antenna  of  nymph   (Tillyard)   Synlestidae. 

46.  Isosticta,  caudal  gill  of  nymph    (Tillyard)    Protoneuridae. 

47.  /Eshnid,  antenna  of  nymph  (Howe)   /Eshnidae. 

48.  ^Eshnid,  lateral  view  of  head,  with  labium  closed    (Howe)   ^shnidae. 

49.  Tachopteryx,  lateral  lobe  of  labium  (Howe)  Petaluridae. 

50.  Gomphid,  antenna    (Howe)    Gomphidac. 

51.  iEshna,  lateral  lobe  of  labium   (Tillyard)   ^shnidse. 

52.  Plathemis,  labium,  open  (Garman)  Libellulidae. 

53.  Libellulid,  lateral  view  of  head,  with  labium  closed    (Howe)    Libellulidse. 

54.  Cordulegaster,  labium,  open    (Garman)  -.Cordulegastridz. 


12.  Antennae  seven-jointed;  tarsi  of  all  legs  three-jointed .13 

Antennae   four-jointed   (Fig.  50);   tarsi  of  front  and  middle   legs 

two-jointed;  mask  with  flat  median  lobe;  distal  margin  of  mentum 
not  cleft  G6MPHID^E 

13.  Labium  forming  a  more  or  less  spoon-shaped  mask  which  covers 
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the  ventral  and  sometimes  also  the  front  surface  of  the  head  as 

far  as  the  antenna  (Fig.  53);  seta?  usually  numerous 14 

Labium  flat,  not  forming  a  spoon-shaped  mask  for  the  lower  surface 
of  the  head  (Fig.  48),  almost  always  without  setae 16 

14.  Lateral  lobes  of  labium  provided  with  a  few  large  and  irregular 

teeth  on  the  inner  margin  that  interlock  from  the  two  sides  when 
closed;  the  median  lobe  divided  at  the  tip  by  a  median  emargina- 
tion  (Fig.  54);  mask  extending  to  the  base  of  the  antennae. 

cordulegastrim: 

Lateral  lobes  of  labium  variable  in  form,  smooth,  serrate,  regularly 
dentate  or  sometimes  with  a  few  long  teeth,  but  in  the  last  case 
these  do  not  interlock  with  those  of  the  other  side;  median  lobe 
triangular,  projecting,  not  bifid  or  emarginate.   (Fig.  52) 15 

15.  Teeth  along  inner  margin  of  lateral  lobes  of  labium  deep  or  mod- 

erate, the  dentition  always  clearly  marked;  legs  usually  long,  with 
the  hind  femora  longer  than  the  width  of  the  head;  generally 

large  species CORDULIID/E 

Teeth  on  inner  margin  of  lateral  lobes  of  labium  usually  reduced 
to  crenulations  or  obsolete  (in  a  few  forms  with  long  teeth  the 
mask  is  either  greatly  enlarged  (Pantala)  or  the  species  are  very 
small  (Tetratheminae)) LIBELLULIDAE 

16.  Antennae  long  and  slender,  the  segments  longer  than  wide   (Fig. 

47);  lateral  lobes  of  labium  with  a  long  movable  hook  (Fig.  51). 

JESUNIDJE 
Antennae  short  and  stout,  the  segments  wider  than  long;  lateral  lobes 
of  labium  with  a  short  movable  hook  (Fig.  49). 

PETALURID.E 
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ORDER  PLECOPTERA 
(PERL  ARIA) 

Body  soft,  of  moderate  or  large  size;  four  membranous  wings,  usually 
with  many  veins  and  numerous  crossveins,  rarely  reduced  in  size;  anal 
area  of  hind  wing  large  and  pleated,  usually  separated  by  a  notch  from 
the  rest  of  the  wing.  Head  broad  and  flattened;  mandibles  either  well 
developed  or  much  reduced;  antennae  long,  thread-like;  three  ocelli; 
cerci  usually  long  and  many-jointed.  Prothorax  large,  free;  legs  strong, 
tarsi  three-jointed.  Nymphs  aquatic,  commonly  with  tracheal  gills; 
antennae  long,  much  like  those  of  the  adults;  eyes  well  developed;  ocelli 
present;  cerci  usually  long,  many-jointed.  Metamorphosis  slight.  Stone- 
flies,  Salmon-flies. 

Adults 

1.  Hind  wing  with  an  anal  lobe  (Figs.  55,  58)   which  is  separated 

by  a  notch  or  indentation  on  the  outer  margin  just  behind  the 
cubital  vein  (CU2);  no  meshwork  of  delicate  crossveins  on  anal 

lobe   2 

Hind  wing  with  the  outer  margin  entire,  not  notched;  anal  lobe 
with  meshwork  of  fine  veins.  (Fig.  59).  (Stenoperla,  Eusthenia, 
Austr.,  Neotrop.).   Including  GRIPOPTERfGIDAE,  part) 

EUSTHENIID^: 

2.  Anterior   coxae   closely   approximated;    mandibles   very   weakly    de- 

veloped;  wings  with  crossveins  except  in   the  anal   lobe   of  the 
hind  pair,  the  anal  area  of  the  fore  pair  with  two  or  more  full 

rows  of  crossveins  (Pteronarcys)    PTERONARCID^E 

Anterior  coxse  widely  separated   3 

3.  Three  ocelli  present,  the  median  one  sometimes  reduced  in  size  ...  .4 
Only  two  ocelli,  the  median  one  absent.    (Peltoperla,  Nearc). 

PELTOPERLIM 
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4.  Mandibles  reduced  to  a  weak  blade;  clypeus  and  labrum  concealed 
under  a  frontal  shelf;  third  joint  of  tarsi  much  longer  than  the 
other  two  together.  (Figs.  55,  56,  60).  (Perla,  Acroneiiria, 
Hydroperla,  Alloperla  Isopteryx  (=  Chloropaia)).  (Including 
CHLOROPURLID/E,  ISOPtRUD/E,  PERL6DID/E). 


Figs.   55-60.    Plccoptera 

55.  Isopteryx  Pcrliclae. 

56.  Perla,  tarsus.    Pcrlidne. 

57.  Perla,  nymph  (Pictct)  Perl  ids. 

58.  Notonemouia,  wings.    Nemouridar. 

59.  Stenoperla,  wings  (Tillyard)  Eustheniida:. 

60.  Perla,  wings.   Perlidae. 


Mandibles  well  developed,  clypeus  and  labrum  not  covered  by  a 
frontal    shelf;    third   joint   of   tarsi    shorter   than   the   other   two 

together 5 

5.  Fore  wing  with  three  anal  veins,  the  first  one  lying  very  close  to  the 
second  branch  of  the  cubitus.  Australian.  (Tasmanoperla, 
Austroperla).    (Including  GRIPOPTERYGID&,  part). 

AUSTROPERLIDiE 
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Fore  wing  with  only  two  anal  veins,  the  posterior  one  sometimes 
forked • 6 

6.  Both  wings  with  the  radius,  media  and  cubitus  connected  near  the 

middle  of  the  wing  by  a  transverse  cord  or  continuous  series  of 
transverse   veins;    usually   no   crossveins   present   distal    to   this. 

(Fig.  58) _ 7 

No  such  transverse  cord  near  the  middle  of  the  wing;  distal  por- 
tion of  wing  with  crossveins.  Australian,  Neotropical.  (Lep- 
toperla,  Dinotoperla).    (Including  GR1POPTERYGID/E,  part). 

LEPTOPfiRLID^ 

7.  Cerci  very  short,  sometimes  reduced  to  a  single  joint,  never  with 

more  than  ten  joints;  last  anal  vein  in  fore  wing  forked  beyond 

the  anal  cell.  8 

Cerci  long,  many-jointed;  both  anal  veins  simple  9 

8.  Apical  marginal  space  beyond  tip  of  subcosta  in  front  wing  with  an 

oblique  crossvein  present.    (Nemoura,  Holarc).   NEMOURIDyE 
Apical  marginal  space  without  such  a  crossvein.    (Leuctra,  Holarc.) 

LEUCTRID.E 

9.  Second  joint  of  tarsi  about  as  long  as  the  other  joints.   (Taeniopteryx, 

Brachyptera,    Holarc.)     TflENIOPTERYGIM 

Second  joint  of  tarsi  much  shorter  than  the  other  joints.  (Capnia, 
Capnella,  Capnura,  Allocapnia,  Nearc.) CAPNIID^ 

Nymphs 

1.  Visible  gills  present    2 

No  visible  gills    7 

2.  Gills  present  on  the  thorax  3 

Gills  on  the  abdomen,  but  none  on  the  thorax. 6 

3.  Gills  on  the  thorax  and  also  on  the  underside  of  abdominal  segments 

1  and  2,  or  1  to  3 PTERONARCID^ 

Gills  present  on  thorax  only 4 

4.  Gills  on  the  underside  of  the  prothorax  only;"  small,  robust;  second 

joint  of  tarsi  shorter  than  first NEMOtJRIDiE 

Gills  on  all  three  thoracic  segments 5 

5.  Three  pairs  of  gills  in  the  form  of  filamentous  tufts  on  the  pleurae; 

legs  densely  fringed  with  long  hairs Some  PERLID^ 

A  pair  of  tubular  gills  at  the  base  of  each  coxa;  second  joint  of  tarsi 
as  long,  or  longer  than  the  first T^NIOPTERYGID^ 

6.  Gills   a   series   of   paired   latero-ventral   abdominal   appendages   on 

segments  1  to  5  or  1  to  6;  large  species EUSTHENlID^E 

Gills  a  rosette  of  small  filaments  surrounding  the  anus. 

LEPTOPERLID.E 

7.  Underside    of   thorax    covered    with    large    overlapping    shield-like 

plates;  body  resembling  a  cockroach  in  form.  PELTOPERLID^E 
Thorax  without  such  ventral  plates;  body  not  cockroach-like  8 
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8.  Palpi   with   the   apical   joints    more   slender   than   the   basal   ones 

(Fig.   57)    PERLIDiE 

Palpi  with  the  apical  joints  as  stout  as  the  basal  ones 9 

9.  Small  and  robust  nymphs,  hairy;  hind  wing  pads  extending  con- 

siderably outward  from  the  body  at  an  angle;  gills  present  or 
absent  in  ventral  cervical  region NEMOtJRID^ 

Small  and  slender  nymphs;  hairs  few,  fine  or  lacking;  hind  wing 
pads  lying  about  parallel  to  longitudinal  axis  of  body;  no  branched 

cervical   gills 10 

10.  Lateral  margins  of  abdominal  segments  somewhat  rounded,  segments 
widest  at  posterior  margin  and  narrower  toward  base;  hind  wing 
pads  with  anal  lobe  or  area  extending  far  beyond  middle  of  wing 
pad;  fore  wing  pads  of  males  sometimes  entirely  lacking;  last 
abdominal  segment  in  males  sometimes  with  a  conical  projection. 

CAPNilD^ 

Lateral  margins  of  abdominal  segments  almost  straight,  abdomen 
appearing  more  cylindrical;  each  hind  wing  pad  with  anal  lobe 
or  area  small  and  not  extending  much  beyond  middle  of  wing 
pad;  fore  wing  pads  of  males  always  present;  last  abdominal 
segment  in  males  without  a  conical  projection.  LEUCTRID-fli 
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ORDER  BLATTARIA 
(OOTHECARIA,  CURSORIA,  BLATTOlDEA) 

Moderate-sized  or  large,  sometimes  very  large,  rarely  very  small, 
broadly  oval,  flattened,  quick-running  insects.  Head  free  but  inflexed 
so  as  to  be  nearly  or  quite  concealed  beneath  the  pronotum,  the  mouth 
posterior  or  nearly  so.  Mandibles  strong,  toothed;  maxillae  well  de- 
veloped, bilobed,  with  five-jointed  palpi;  labial  palpi  three-jointed; 
eyes  usually  well  developed,  usually  two  ocelli;  antennae  long,  fila- 
mentous, many-jointed.  Prothorax  large,  movable,  usually  transverse; 
meso-  and  metathorax  subequal,  not  freely  movable.  Wings  often 
absent  or   much   reduced   in   size;   when   present,   overlapped   on   the 
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abdomen;  fore  wings  parchment-like,  containing  many  veins;  hind 
wings  with  a  large  anal  lobe,  clearly  separated  from  the  rest  of  the  wing 
and  radially  folded.  Legs  strong,  similar,  coxae  large;  tibiae  usually 
strongly  spinose;  tarsi  five-jointed.  Abdomen  with  ten  tergites  of  nearly 
equal  size,  broadly  attached  at  the  base  and  not  very  freely  movable; 
cerci  prominent  and  jointed.  Metamorphosis  slight.   Roaches. 

1.  Middle  and  hind  femora,  or  at  least  the  hind  femora,  with  several 

evident  marginal  spines  beneath  2 

Middle  and  hind  femora  unarmed  beneath,  or  furnished  only  with 
hairs  and  bristles,  or  with  one  or  two  apical  or  subapical  spines  .  .9 

2.  Females  with  the  seventh   ventral   segment  divided  posteriorly  to 

form  a  valvular  apparatus  3 

Seventh  ventral  segment  of  female  large,  undivided,  and  rounded  .  .  5 


Figs.  61-62.  Blattaria 


61.  Blatella.    Phyllodromiidae. 

62.  Periplaneta,  wings.   Blattidae. 


Apical  portion  of  wings  with  at  least  some  distinct  venation,  folded 
or  crumpled  in  repose,  never  coiled  into  a  spiral 4 

Apical  portion  of  wings  entirely  without  venation,  coiled  in  a  spiral 
in  repose.    (Oulopteryx,  Neotrop.) OULOPTERYGID^ 

Moderate  to  large,  heavily  pigmented  species,  with  eyes;  tenth 
dorsal  segment  of  the  male  more  or  less  quadrangular,  often 
impressed,  or  emarginate  behind.  Mainly  tropical.  (Blatta, 
cosmop.  (B.  orientalis,  Oriental  cockroach);  Eurycotis,  Neotrop.; 
Polyzosteria,  Austr.;  Methana,  Ethiop.,  Indoaustr.;  Deropeltis, 
Ethiop.;  Periplaneta  (Fig.  62)  cosmop.  (P.  americana,  American 
cockroach,  P.  austr  alasice,  Australian  cockroach)).  {PERIPLAN- 
ET1N&)    BLATTIDjE 
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Small,  colorless,  cave-inhabiting  species,  with  the  eyes  vestigial  or 
absent;  wings  reduced  or  absent;  tenth  dorsal  segment  of  the 
male  elongate  triangular  and  emarginate  behind.  (Nocticola, 
Spekeoblatta,  Indomal.)    NOCTIC6LID^ 

5.  Moderate  to  large  species,  not  living  in  ant  nests;  antennal  joints 

short    6 

Very  small,  wingless  or  subapterous  species,  2  to  5  mm.  in  length, 
living  in  ant  nests;  entire  body  covered  with  loose  hairs;  legs 
stout,  the  tibiae  heavily  spined;  antennal  joints  much  longer 
than  wide.  Neotropical.   Ant  guests.    (Attiphila  (Figs.  68,  69)). 

ATTAPHfLID^ 

6.  Tenth  dorsal  segment  of  both  sexes  usually  transverse  and  narrow; 

hind  wings  when  present  with  an  apical  field;  fore  wings  with  the 
branches  of  M  and  Cu  strongly  oblique  and  leading  toward  the 
hind  margin;  hind  femora  usually  sparsely  armed  with  spines 
beneath.  (Ectobia,  cosmop.;  Anaplecta,  Pseudectobia,  Neotrop., 
Ethiop.,  Indomal.;  Hololampra,  Holarc,  Ethiop.). 

ECTOBIID^E 
Tenth  dorsal  segment  of  both  sexes  more  or  less  produced,  tri- 
angular  or   emarginate;    hind   femora    usually    strongly    spined 
beneath 7 

7.  Tenth  dorsal  segment  of  both  sexes  triangular  and  entire,  the  cerci 

distinctly  projecting  8 

Tenth  dorsal  segment  of  the  male  more  or  less  quadrate,  with  ob- 
tuse angles,  that  of  the  female  broadly  rounded  or  lobate,  the 
cerci  not  projecting;  tarsi  with  distinct  pulvilli.  (Calolampra, 
widespr.;  Epilampra,  Leurolestes,  Phlebonotus,  Phoraspis,  Hypo- 
rhicnoda  (Fig.  67),  Neotrop.;  Homalopterus,  Indomal.,  Neotrop.; 
Heterolampra,  Ethiop.,  Indoaustr.).    (PHORASPl'DIDAi) 

EPILAMPRIDjE 

8.  Pronotum  and  fore  wings  smooth;  hind  wings  with  the  radial  vein 

usually  emitting  several  parallel  costal  veins;  pulvilli  absent. 
(Caloblatta,  Pseudomops,  Neotrop.;  Blatella  (B.  germdnica, 
Crotonbug)  (Figs.  61,  65),  Ischnoptera,  Loboptera,  Phyllo- 
dromia,   Temnopteryx,   cosmop.;    Ellipsidion,    Austr.).     (PSEU- 

DOM6PIDA1)     PHYLLODROMIIM: 

Pronotum  and  fore  wings  covered  with  a  silky  pile;  hind  wings 
with  the  radial  vein  emitting  irregular  costal  veins;  pulvilli 
present;  usually  large  species.  Neotropical.  (Megaloblatta, 
Nyctibora,    Heminyctibora)     NYCTIBORIM: 

9.  Abdomen   with   the   seventh   segment   normal,   not  enclosing   the 

terminal  segments,  the  cerci  and  at  least  the  tenth  dorsal  seg- 
ment free  10 

Abdomen  with  the  seventh  segment  of  both  sexes  broadly  rounded, 
triangular  and  enclosing  the  terminal  segments  and  also  the  cerci; 
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tibia?   short  and   strongly   bristly;   wingless   and   greatly   convex 
species.    (Cryptoc£rcus  (Fig.  64),  Nearc,  China) 

CRYPTOC£RCID,£ 
10.  Hind  wings  twice  as  long  as  the  fore  wings,  with  a  transverse  fold 
at  the  middle  through  which  the  veins  continue  to  the  apex, 
folded  in  repose;  fore  wings  elytra-like,  with  weak  venation;  in- 
sects resembling  dytiscid  beetles.  (Diploptera  (Fig.  63)  Austro- 
mal.,  Hawaii) DIPLOPTfcRTCME 


Figs.  63-69.  Blattaria 

63.  Diploptera  (Tillyard)  Diplopteridje. 

64.  Cryptoceicus,  dorsal  outline  (Hebard)  Cryptocercida:. 

65.  Blatella,  hind  wing,  Phyllodromiidae. 

66.  Cacoblatta   (Sau'sure)  Blaberida?. 

67.  Hyporhicnoda  (Hebard)  Epilampridae. 

68.  Attaphila,  dorsal  view  (Wheeler)   Attaphilidae. 

69.  Attaphila,  ventral  view  (Wheeler)  Attaphilidac. 


Hind  wings  without  a  middle  transverse  fold  through  which  the 
veins  continue  to  the  apex,  sometimes  with  an  apical  triangular 

field     11 

11.  Tenth  dorsal  segment  semicircular,  broadly  produced,  its  hind 
margin  more  or  less  strongly  dentate;  last  ventral  segment  of  the 
male  very  small,  without  styles;  legs  robust,  the  front  pair  fos- 
sorial,  tibia?  strongly  spinose,  tarsi  relatively  short,  without  arolia; 
costal  margin  of  the  fore  wings  split,  wings  often  reduced. 
(Panesthia,  Salganea,  Indoaustr.;  Geoscapheus,  Austr.). 

PANESTHIID^E 

Last  dorsal  segment  without  produced  and  dentate  hind  margin.  12 
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12.  Hind  wings  with  an  area  between  Cu  and  A  capable  of  being  folded, 

the  anal  fold  large;  small  species 13 

Hind  wings  without  a  cubital  fold  or  at  most  with  an  indication  of 
one,  or  the  wings  reduced 14 

13.  Fore  wings  with  the  branches  of  M  and  Cu  directed  toward  the 

hind  margin,  anal  area  small,  with  few  veins  extending  to  the 
margin,  costal  area  short.  (Chorisoneura,  Am.;  Choristima, 
Austr.;   Anaptycha,   Hemipterota,   Neotrop.) 

CHORISONEURID^ 

Fore  wings  with  the  branches  of  M  and  Cu  directed  toward  the 

apical  margin,  costal  area  usually  long  and  narrow.    (Areolaria, 

Malay.;  Hypnorna,  Plectoptera,  Neotrop.) AREOLARilD^ 

14.  Very  small  species,  5  to  7  mm.  in  length,  living  in  nests  of  ants ...  15 
Larger  species,  not  myrmecophilous 16 

15.  Flattened,  narrow,  winged  species;  fore  wings  pubescent,  with  weak 

venation,  the  branches  of  M  and  Cu  parallel;  tibiae  with  long 
bristles;  cerci  long  and  jointed.    Neotropical.    (Nothoblatta). 

NOTHOBLATTIDjE 

Rather  convex  insects  with  abbreviated  fore  wings  and  no  hind 

wings;  tibial  spines  weak;  cerci  short  and   broad.    Ant  guests. 

Neotropical.    (Atticola)    ATTIC6LID,E 

16.  Female  with  the  seventh  ventral  segment  divided  behind  to  form 

a  pair  of  valves 17 

Female  with  the  seventh  ventral  segment  not  forming  a  pair  of 
valves    20 

17.  Large  species;  prothorax  elongate-trapezoidal,  not  tomentose;  legs 

very  long,  the  tibial  bristles  weak;  anal  areas  of  the  hind  wings 
of  the   fully  winged  forms  large   and   plaited  several   times   in. 
repose;  fore  wings  with  the  costal  cell  narrow  and  without  cross- 
veins,  subcosta  long,  reaching  the  middle  of  the  wings.    (Archi- 

blatta,  Catara,  Malay.) ARCHIBLATTIDjE 

Insects  not  conforming  to  the  preceding  description;  anal  area  of 
the  fully  winged  forms  smaller,  folded  only  once  or  twice 18 

18.  Small  species  with  pubescent  thorax;  hind  wings  with  a  pronounced 

thickening  surrounding  the  ends  of  the  shortened  subcosta.  Wide- 
spread,  tropical.     (Compsodes,   Euthyrrhapha,   Holocompsa). 

euthyrrhaphid^: 

Hind  wings  without  nodal  thickening  at  the  end  of  the  subcosta     19 

19.  Small,  delicate  species;  tibial  bristles  weak;  cerci  long;  veins  simple 

or  few-branched  (Latindia,  Neotrop.)    LATINDlID^E 

Large  species;  tibial  bristles  strong;  cerci  short;  veins  many-branched. 
(Homoeogamia,  Am.)    HOMCEOGAMIIDjE 

20.  Tarsal  claws  without  arolia,  or  with  a  minute  arolium;  tenth  dorsal 

segment  of  the  male  abdomen  more  or  less  deeply  notched 21 

Tarsal  claws  with  a  distinct  arolium  between  them 23 


82  bulletin:  museum  of  comparative  zoology 

21.  Prothorax  smooth;  anal  field  of  the  hind  wings  of  the  fully  winged 

forms  large  and  folded  fan-like,  with  the  anal  area  plaited;  large, 
robust,  but  not  greatly  convex  species.   (Archimandrita,  Blaberus, 

Cacoblatta  (Fig.  66),  Blaptica,  Neotrop.) BLABERID^ 

Prothorax  hairy;  anal  field  of  the  hind  wings  of  the  fully  winged 
forms  smaller,  folded  only  once  or  twice 22 

22.  Tenth  dorsal  segment  of  the  male  abdomen  transverse,  often  con- 

stricted at  the  middle;  large,  broadly  convex  species.   (Polyphaga, 

Palmare,  Indomal.,  Ethiop.) POLYPHAGIDjE 

Tenth  dorsal  segment  more  or  less  produced,  its  hind  margin 
notched;  broad  beetle-like,  showy  insects.    (Corydia,  Indomal.). 

CORYDIID^ 

23.  Dorsal  segments  of  the  abdomen  with   protruding  lateral   angles; 

tenth  dorsal  segment  quadrangular  and  medially  notched  behind. 
(Panchlora,  Nauphoeta,  Neotrop.,  Ethiop.;  Gyna,  Ethiop.;  Leuco- 
phaea,  Pucnoscellus,  Ind.;  Oniscosoma,  Austr.) 

PANCHL6RID^E 

Abdominal  segments  without  projecting  lateral  angles;  tenth  dorsal 

segment  transverse,  its  hind  margins  straight  or  rounded 24 

24.  Hind  wings  more  or  less  pointed  or  with  a  much  produced  apical 

field  into  which  the  cubital  branches  do  not  enter.    (Oxyhaloa, 

Ethiop.,  Neotrop.)    OXYHALOID^ 

Hind  wings  with  rounded  tip  and  no  specialized  apical  field. 
(Elliptoblatta,  Stenopilema,  Ethiop.;  Hormetica,  Am.;  Perisphae- 
ria,  Indomal.;  Parasphaeria,  Neotrop.)  PERISPHjERIIDjE 
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ORDER  ORTHOPTERA 

The  Orthoptera  include  a  great  variety  of  insects  and  the  suborders 
given  in  the  following  key  are  frequently  given  the  rank  of  orders. 
Characters  for  each  of  these  four  groups  are  given  on  pages  84,  92,  93, 
and  102  respectively,  and  the  families  of  each  suborder  are  keyed  sepa- 
rately. 

1.  Front  legs  fitted  for  grasping,  the  tibiae  folding  back,  pincers-like 
on  the  femora;  femora  and  tibiae  usually  heavily  spined;  prothorax 
much  elongated  and  freely  movable. 

Suborder  MANTEODEA  (Page  84) 
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Front  legs  not  fitted  for  grasping,  rarely  spinose;  front  coxae  never 
conspicuously  lengthened;  prothorax  usually  short,  if  long  not  so 
conspicuously  freely   movable 2 

2.  Hind  femora  almost  always  much  larger  and  thicker  than  the  tibiae; 

jumping  species,  if  not,  the  front  or  other  tibiae  are  broadened  for 
burrowing;  species  usually  capable  of  chirping  or  stridulation; 
body  more  or  less  cylindrical  with  the  wings  held  sloping  against 
the  side  of  the  body  when  at  rest;  tergites  of  abdomen  usually 

larger  than  the  sternites Suborder  SALTATORIA  (Page  93) 

Hind  femora  not  larger  than  the  fore  femora;  mute  species;  all  three 
pairs  of  legs  fitted  for  walking;  wings,  when  present,  superposed 
at  rest;  tergites  and  sternites  subequal 3 

3.  Cerci  long,  many-jointed,  at  least  half  the  length  of  the  abdomen; 

wingless  species  with  the  prothorax  longer  than  the  mesothorax. 
Suborder  GRYLLOBLATTODEA  (Page  92) 
Cerci  short,  unjointed;  prothorax  short  or  very  short,  although  the 
body  is  commonly  much  elongated;  when  wings  are  present  the 
front  wings  are  usually  much  larger  than  the  hind  ones. 

Suborder  PHASMATODEA  (Page  102) 


SUBORDER  MANTEODEA 

(MANT6IDEA,  MANTdDEA) 

Moderate-sized  or  large  insects  of  predatory  habits;  the  front  legs 
very  long,  with  the  femora  and  tibiae  usually  heavily  spined  and  capa- 
ble of  being  folded  closely  together  to  grasp  the  prey.  Body  elongate, 
sometimes  very  slender  and  usually  flattened.  Head  freely  movable, 
not  inserted  in  the  prothorax;  eyes  prominent,  usually  three  ocelli; 
mandibles  strong,  the  mouthparts  inferior,  rarely  turned  forwards; 
antennae  long  and  filamentous,  many-jointed,  rarely  pectinate  in  certain 
males.  Prothorax  long  or  very  long,  freely  movable,  sometimes  with 
the  sides  expanded;  meso-  and  metathorax  shorter,  of  about  equal  length, 
not  freely  movable.  Four  wings,  overlapping  on  the  abdomen,  sometimes 
much  reduced  or  absent,  especially  in  the  female;  venation  complex, 
fore  wings  usually  considerably  smaller  than  the  hind  pair  and  of  stouter 
consistency.  Tarsi  almost  always  five-jointed,  terminating  in  two  claws; 
femora  and  tibiae  sometimes  with  expanded  margins.  Abdomen  elongate 
oval  or  long  and  cylindrical,  the  terminal  segments  not  abbreviated,  tenth 
tergite  forming  a  supra-anal  plate;  cerci  usually  jointed,  never  very  long. 
Metamorphosis  incomplete;  habits  similar  throughout  development. 
Praying  mantids,  Soothsayers. 

A  single  family   (MANTIDAi)    MANTfelD^E * 

1  The  Manteidaj  include  an  extensive  series  of  very  diverse  forms  and  have  been 
grouped  into  a  large  number  of  subfamilies  by  Giglio-Tos  whose  divisions  have  been 
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1.  Front  tibiae  without  an  apical  hook,  with  two  rows  of  spines  below; 

cerci  very  long,  many-jointed;  small,  winged  species  with  freely 
movable  head  and  simple  posterior  legs.    (Fig.  79).    (Chaeteessa, 

Neotrop.)    CH^ETEESSINjE 

Front  tibiae  with  apical  hook 2 

2.  Front  tibiae  with  one  or  two  long  teeth  on  the  dorsal  side  before 

the  apical  hook,  otherwise  with  only  very  few  spines;  cerci  simple; 
small  slender  species.  (Fig.  75).  (Bantia,  Pseudomusonia 
(—Mhnyx),  Bactromantis,  Oligonyx,  Neotrop.;  Haania,  Malay.) 

OLIGONYCHIN^E 
Front  tibiae  without  teeth  above 3 

3.  Front  tibiae  without  rows  of  strong  spines  below,  or  with  only  the 

inner   row   distinctly    developed 4 

Front  tibiae  with  the  two  rows  of  well  developed  spines  below   . .  .5 

4.  Head  with  the  mandibles  directed  forwards,  the  part  behind  the 

eyes  well  developed,  usually  long;  slender,  elongate  species.  (Fig. 
77).    (Compsothespis,  Ethiop.,  Austr.;  Cliomantis,  Austr.) 

COMPSOTHESPlN^E 

Head  of  normal  form,  with  protuberant  eyes;   jaws   not  directed 

forwards;   stouter   species   with   the   thorax  comparatively   short. 

(Perlamantis,    Palaearc;    Amorphoscelis,    Ethiop.,    As.,    Austr.). 

{AMORPHOSCELlDAi)    PERLAMANTEIN^E 

5.  Front  femora  with  the  spines  of  the  internal  row  equal  or  alternately 

long  and  short 6 

Front  femora  with  the  spines  of  the  internal  row  arranged  so  that 
the  long  spines  are  separated  from  one  another  by  a  series  of 
three  short  ones.  Usually  large  species,  with  the  antenna?  bipec- 
tinate  in  the  male  and  the  vertex  prolonged  into  a  more  or  less 
conical  protuberance.  (Fig.  76).  (Empusa,  Palaearc;  Idolo- 
morpha,  Ethiop.;  Blepharopsis,  Ethiop.  As.;  Blepharodes,  Idolum, 
Ethiop.)    (EMPUSID/E)   EMPUSlNiE 

6.  Hind  tibiae  carinate  above,  or  bearing  several  ridges 7 

Hind  tibiae  smooth,  not  carinate  or  ridged 8 

7.  Hind   tibiae   bearing  three   ridges;   body   brilliantly   metallic;   front 

femora  short  and  broad,  with  a  very  stout  basal  spine;  stout 
species  with  short  prothorax.    (Fig.  78).   (Metallyticus,  Indomal.) 

(MET ALLY TtCIDtf)    METALLYTIClNiE 

Hind  and  middle  tibiae  with  one  or  two  carinae  above,  except  rarely 
in  the  male;  prothorax  long.  (Fig.  81).  (Oxyopsis,  Pseudoxyops, 
Vates,  Stagmatoptera,  Neotrop.;  Stenovates,  Popa,  Ethiop.; 
iEthalochroa,  Ceratocrania,  Indomal.)    (VATID/E) .  VATlNiE 


generally  accepted.  These  together  with  several  others  of  equal  importance  may  be 
distinguished  by  the  following  key  which  follows  the  arrangement  of  Giglio-Tos. 
Several  groups  are  regarded  as  of  family  rank  by  some  recent  workers.  These 
changes  are  noted  parenthetically  in  the  key. 
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Figs.   70-75.    Orthoptera 

70.  Stagmomantis  (Rehn  and  Hcbard)  Manteidae. 

71.  Deroplatys  (Westwood)  Manteidae. 

72.  Angela  (Saussure  and  Pictet)  Manteidae. 

73.  Hoplocorypha  (Rehn)  Manteidae. 

74.  Toxodera.  a,  hind  femur  of  same  (Westwood)  Manteidae. 

75.  Oligonyx  (Saussure  and  Pictet)  Manteidae. 


8.  Front  femora  externally  with  a  series  of  five  to  seven  spines 9 

Front  femora  with  four  spines  in  the  external  row 19 

9.  Front  femora  with  the  first  discoidal  spine  longer  than  the  second; 

very    long    bodied,    slender    species.     (Schizocephala,    Indomal.; 
Euchomenella,    Ind.;    Agrionopsis,   Ethiop.;    Angela    (Fig.    72), 

Neotrop.).   (ANGELINA)   SCHIZOCEPHALiN^ 

Front    femora    with    the    first    discoidal    spine    shorter    than    the 
second 10 
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10.  Cerci  flattened,  dilated  apically   and   more  or  less  leaf-like;   very 

elongate,  slender  species,  with  the  front  femora  thin.  (Fig.  74). 
(Toxodera,  Euthyphleps,  Loxomantis,  Indomal.;  Calamothespis, 
Belomantis,  Ethiop.;  Stenophylla,  Neotrop.).   (TOXODERID/E). 

TOXODERIN^E 
Cerci  conical  or  compressed,  not  leaf-like 11 

11.  Front  femora  with  three  discoidal  spines 12 

Front  femora  with  four  discoidal  spines 14 

12.  Front  tibiae  with  more  than  eleven  spines  in  the  outer  row;  front 

femora  with  five  external  and  three  discoidal  spines;  small  species. 
(Acontista,  Tithrone,  Astollia,  Callibia,  Neotrop.). 

ACONTISTIN^ 
Front  tibiae  with  from  eight  to  eleven  spines  in  the  outer  row.  .13 

13.  Frontal  shield  transverse;  pronotum  at  least  as  long  as  the  front 

coxae,  ovally  dilated  or  sometimes  with  the  sides  more  or  less 
parallel.  (Brunneria,  Macromantis,  Photina,  Orthoderella,  Neo- 
trop.; Iris,  widespr.) PHOTINlNiE 

Frontal  shield  subquadrate.    (See  couplet  23). 

EREMIAPHILIN^;,  part 

14.  Supra-anal  plate  very  long,  lanceolate;  hind  femora  and  tibiae  with 

a  few  small  spines  beneath;  body  slender;  pronotum  as  long 
as  the  front  coxae.  (Bolivaria,  Geomantis,  Rivetlna  (=Fischeria), 
Palaearc;     Deiphobe,     Indoaustr.;     Ischnomantis,     Omomantis, 

Ethiop.).    (F1SCHERUN/E)   RIVETING 

Supra-anal  plate  short 15 

15.  Front  tibiae  with  six  to  eleven  spines  in  the  outer  row 16 

Front  tibiae  with  more  than  eleven  spines  in  the  outer  row 17 

16.  Front  femora  very  broad,  elliptical,  with  the  upper  margin  strongly 

arcuate;  vertex  conically  elevated  with  a  tubercle  on  each  side 
next  to  the  eye;  pronotum  shorter  than  the  front  coxae  or  barely 
as  long,  with  conical  tubercles  on  the  disk;  small  species.  (Oxy- 
pilus,    Euoxypilus,    Ethiop.;    Pachymantis,    Ceratomantis,    Pseu- 

doxypilus,  Indomal.)    OXYPILiN^E 

Front  femora  narrower,  more  or  less  triangular;  pronotum  with 
rounded  lateral  dilations  that  give  it  a  trifoliate  appearance;  small 
species.   (Dystacta,  Gonypetella,  Achlaena,  Telomantis,  Ethioo.) 

DYSTACTiNiE 

17.  Eyes  acuminate,  or  the  hind  femora  lobate;  moderate-sized  species 

colored  like  dry  leaves.  (M^tilia,  Decimia,  Acanthops,  Epa- 
phrodita,  Neotrop.;  Phyllocrania,  Ethiop.;  Parableoharis,  Mai.) 

EPAPHRODITiN^: 
Eyes  rounded,  or  the  hind  femora  simple 18 

18.  Frontal  shield  transverse  (see  couplet  1 3 )        PHOTINiN^E,  part 
Frontal  shield  subquadrate  (see  couplet  23). 

EREMIAPHILiN^E,  pan 
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19.  Front  coxae  with  a  minute  apical  lobe  at  the  front  margin 20 

Front  coxae  without  apical  lobe 21 

20.  Front  femora  triangular,  broad,  not  more  than  three  times  as  long 
as  wide;  small  species,  the   female  often  wingless.     (Pseudomi- 


opteryx,  Mantillica,  Diabantia, 


Miobantia,  Neotrop.). 

PSEUDOMIOPTERYGINjE 


Figs.  76-82.    Orthoptera 

76.  Empusa,  front  leg  (Westwood)  Manteidae. 

77.  Compsothespis,  front  leg  (Westwood)  Manteidae. 

78.  Metallyticus,  front  leg  (Westwood)  Manteidae. 

79.  Chaeteessa,  front  leg  (Westwood)  Manteidae. 

80.  Mantoida,  front  leg  (Westwood)  Manteidae. 

81.  Vates,  hind  leg  (Saussure  and  Pictet)  Manteidae. 

82.  Vates,  base  of  antenna  of  male  (Saussure  and  Pictet)  Manteidae. 

Front  femora  slender,  more  than  three  times  as  long  as  broad;  pro- 
notum  long  and  narrow,  not  noticeably  dilated;  small  slender 
species.    (Fig.  73).    (Musoniella,  Musonia,  Diamusonia,  Thespis, 

Neotrop.;  Hoplocorypha,  Ethiop.)    THESPlN^ 

21.  Front  femora  with  the  two  intermediate  spines  of  the  outer  row 
longer  than  the  others;  pronotum  longer  than  the  front  coxae; 
fore  wings  long  in  the  male,  short  in  the  female;  body  usually 
very  slender.   (See  couplet  9) SCHIZOCEPHALlNiE,  part 
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Front  femora  with  the  two  intermediate  spines  of  the  outer  row 
not  longer  than  the  others 22 

22.  Front  tibiae  with  four  or  five  spines  in  the  outer  row 23 

Front  tibiae  with  more  than  five  spines  in  the  outer  row 25 

23.  Front  femora  with  the  groove  that  receives  the  tibial  claw  remote 

from  the  base 24 

Front  femora  with  the  claw  groove  close  to  the  base.  (Eremiaphila, 
Palaearc;  Tarachodes,  Galepsus,  Tarachodula,  Ethiop.;  Parepis- 
copus,  Didymocorypha,  Indomal.).  {ORTHODERlN/E,  TARA- 
CHODlN/E,  EREMIAPHiLIDAz)    EREMIAPHILIN^ 

24.  Vertex  not  produced  (see  couplet  20) THESPIN^E,  part 

Vertex  produced  into  an  elongate,  triangular  process.    (Pyrgomantis, 

Ethiop.)  (see  couplet  23) EREMIAPHILINjE,  part 

25.  Lateral  margins  of  pronotum  parallel  or  divergent  in   front   (see 

couplet    23).     (Humbertiella,    Theopompula,    Indomal.;    Elaea, 

Theopompa,  Ethiop.)   EREMIAPHILIN^E,  part 

Lateral  margins  of  pronotum  more  or  less  convergent  in  front ....  26 

26.  Front  tibiae  with  the  spines  in  the  outer  row  erect  and  remote  from 

one  another   27 

Front  tibiae  with  the  spines  in  the  outer  row  decumbent  and  very 
close  together    50 

27.  Front  femora  with  from  one  to  three  discoidal  spines 28 

Front  femora  with  four  discoidal  spines 29 

28.  Internal  apical  lobes  of  the  front  coxae  divergent,  not  dilated  into 

a   small    lobe   at   the    tip;    small   species.     (Tarachina,    Bolbula, 

Enicophlaebia,  Ethiop.;  Bolbe,  Ciulfina,  Austr.;  Haplopeza,  Iridop- 

teryx,  Fulciniella,  Eomantis,  Indomal.)         IRIDOPTERYGINjE 

Internal  apical  lobes  of  the  front  coxae  contiguous.    (See  couplet  14) 

RIVETING,  part 

29.  Front  femora  with  a  well  marked  fovea  or  pit  between  the  first 

and  second  spines  of  the  outer  row 30 

Front  femora  without  such  a  fovea 34 

30.  Front   femora   with   the   discoidal   spines   forming  a  sinuous   line; 

species  of  moderate  size,  with  short,  stout  body,  the  pronotum 

broad  and   depressed.    (Gonatista,  Liturgusa,  Neotrop.;  Dactyl- 

opteryx,  Ethiop.;  Gonatisteila,  Austr.)  LITURGUSINjE 

Front  femora  with  the  discoidal  spines  placed  in  a  straight  line.  .  .31 

31.  Spines  of  outer  row  on  front  femora  very  long  and  curved 32 

Spines  of  outer  row  on  front  femora  shorter,  straight;  slender-bodied 

species,  with   the  wings  well   developed   in  both   sexes.     (Arria, 
Malay.;  Sibylla,  Presibylla,  Ethiop.) SIBYLLINE 

32.  Pronotum  with  two  tubercles  near  the  base  of  its  posterior  por- 

tion     33 

Pronotum  simple,  without  tubercles;  slender  or  very  slender  species, 
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with  well  developed  wings  in  both  sexes,    (Caliris,  Ind.;  Lepto- 
mantis,  Malay.;  Deromantis,  Ethiop.) CALIRIDiN.dE 

33.  Hind  femora  with  a  small  lobe  or  tooth  below  near  tip;  more  or 

less  stout  and  short-bodied  species  with  strongly  prominent  eyes. 

(Majanga,  Ethiop.;  Majangella,  Malay.) MAJANGLNdE 

Hind  femora  simple,  without  such  projection;  body  slender,  flat- 
tened, the  eyes  moderately  prominent.  (Melliera,  Neotrop.;  Mel- 
lieriella,  Austr.)   MELLIERlNiE 

34.  Vertex  produced  into  an  elongate  process  (see  couplet  6). 

OXYPILlNiE,  part 
Vertex  not  elongated  or  produced 35 

35.  Four  posterior  tibiae  or  their  femora  minutely  spinulose  below.  .  .  .36 
Four  posterior  tibia  and  femora  with  the  lower  edge  smooth.  .  .  .37 

36.  Frontal   shield    transverse;   discoidal    portion   of   hind    wings    not 

banded.    (See  couplet  14)   RIVETING,  part 

Frontal  shield  scarcely  broader  than  high;  discoidal  portion  of  hind 
wings  with  black  cross-bands;  pronotum  at  least  as  long  as  the 
front  coxae.  A  cosmopolitan  group.  (Fig.  70).  (Mantis,  Palaearc, 
Austr.;  Stagmomantis,  Am.  (S.  Carolina,  Carolina  mantis);  Auro- 
mantis,  Uromantis,  Neotrop.;  Calidomantis,  Sphodromantis, 
Ethiop.;  Tenodera  (T.  sinensis,  Chinese  mantis),  Polyspolota, 
widespr.;  Sphodropoda,  Austr.).  (MANTlNAE).     MANTEINjE 

37.  Lateral  margins  of  pronotum  strongly  expanded,  leaf-like 38 

Lateral  margins  of  pronotum  not  expanded 40 

38.  Posterior  femora  simple 39 

Posterior  femora  lobed;  large,  brown,  leaf-like  species  with  con- 
spicuous foliaceous  expansions  at  the  sides  of  the  pronotum  and 
at  the  tips  of  the  four  posterior  femora.  (Fig.  71).  (Deroplatys, 
E.  As.;  Brancsikia,  Madagascar).    (DEROPLATflD/E). 

DEROPLATYINjE 

39.  Hind  metatarsi  simple,  not  carinate;  large  species  with  the  pronotum 

bearing  leaf-like  expansions  at  the  sides.    (Chceradodis,  Neotrop., 

Indomal.).  (CHCERAD6D1D/E)  CHCERADODiN^ 

Hind  metatarsi  carinate.   (See  couplet  36) MANTElN.dE,  part 

40.  Eyes  produced  laterally  to  form  a  conical,  spiniform  process;  body 

very  slender,  filiform.   (Oxyothespis,  Ethiop.,  As.;  Heterochaetula, 

Malay.)     OXYOTHESPIN^ 

Eyes  rounded  laterally 41 

41.  Fore  wings  and  antennae  of  the  male  ciliate 42 

Fore  wings  and  antennae  of  the  male  not  ciliate 44 

42.  Pronotum  linear  or  extremely  slender;  small  species;  the  female 

apterous.   (Miopteryx,  Promiopteryx,  Chloromiopteryx,  Neotrop.) 

MIOPTERYGiN^E 
Pronotum  more  or  less  expanded 43 
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43.  Pronotum  almost  trilobed,  the  angulations  of  the  expansions  some- 

what acuminate;  fore  wings  of  male  broad  (see  couplet  16). 

DYSTACTIN^,  part 

Pronotum  more  or  less  elliptical,  the  angulations  of  the  expansions 

rounded;  elytra  narrow.   (See  couplet  45)      .  .     AMELiN-flL,  part 

44.  Pronotum  shorter  than  the  front  coxae 45 

Pronotum  as  long  as  or  longer  than  the  front  coxae 46 

45.  Hind  wings  not  colored;  small  species.    (Ameles,  Pseudoyersinia 

Palaearc;    Yersinia,    Litaneutria,    Neotrop.;    Amantis,    Myrcinus, 

Gonypeta,  Indomal.;  Metentella,  Ligaria,  Ethiop.).  .   AMELlNiE 

Hind   wings   brightly   colored,  otherwise   similar   to   the   Amelinae. 

(Compsomantis,  Opsomantis,  Malay.).   (COMPSOMANTlN/E). 

compsomantein;e 

46.  Front  tibia  with  the  sixth  spine  from  the  apex  in  the  outer  row 

longer  than  the  fifth.    (See  couplet  32) .  .  .   CALIRIDlNi-E,  part 
Front  tibia  with  the  sixth  spine  not  longer  than  the  fifth 47 

47.  Eyes  produced  laterally  to  form  a  conical,  spiniform  process.    (See 

couplet  40)    OXYOTHESPIN^E,  part 

Eyes  not  thus  spined 48 

48.  Front  femora  with  the  first  spine  in  the  discoidal  row  not  shorter 

than  the  second;  large  species  of  elongate  form;  wings  large  in 
male,  short  in  female.    (Archimantis,  Rheomantis,  Pseudomantis, 

Austr.).   (ARCHIMANT1N/E)  ARCHIMANTEIN^ 

Front    femora    with    the    first    discoidal    spine    shorter    than    the 
second     49 

49.  Supra-anal  plate  very  long,  lanceolate;  large  species  with  the  pro- 

notum much  longer  than  the  front  coxae.    (Solygia,  Ethiop.). 

SOLYGIIN^ 
Supra-anal  plate  short.    (See  couplet  36) MANTElNiE,  part 

50.  Pronotum  slender,  as  long  as  the  front  coxae. 51 

Pronotum   more   or  less   broadened,  shorter  than   the   front  coxae; 

body  more  or  less  short  and  stout;  wings  well  developed  in  both 
sexes.  (Odontomantis,  Hestiasula,  Creobroter,  Ind.;  Otomantis, 
Panurgica,  Harpagomantis,  Ethiop.).    (CREOBROTlNAi). 

HYMENOPODINjE 

51.  Margins  of  pronotum  broadly  laminate  (see  couplet  17). 

EPAPHRODITiN,E,  part 

Margins  of  pronotum   not  broadly  laminate;   species   of  moderate 

size,  with  slender  pronotum  which  is  at  least  as  long  as  the  front 

coxae.    (Anaxarcha,  Acromantis-,  Citharomantis,  Indomal.;  Theo- 

mantis,  Sigerpes,  Anasigerpes,  Ethiop.).    (ACROMANTlNAi). 

ACROMANTEIN^: 
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SUBORDER  GRYLLOBLATT6DEA 

(GRYLLOBLATT6IDEA,  NOTdPTERA) 

Elongate,  more  or  less  depressed,  wingless  insects,  measuring  about  an 
inch  in  length.  Head  rather  large,  free,  horizontal  or  slightly  inclined; 
eyes  small  or  absent,  no  ocelli;  antennae  long,  filiform,  with  about  30 
to  40  joints,  inserted  at  the  sides  of  the  front  of  the  head  near  the 


Figs.   83-86.    Orthoptera 

83.  Galloisiana  (Silvestri)  Grylloblattidae. 

84.  Grylloblatta  (Walker)  Grylloblattidae. 

85.  Grylloblatta,  tarsus  of  male  (Walker)  Grylloblattidae. 

86.  Galloisiana,  antenna  (Crampton)  Grylloblattidae. 

mandibles;  mandibles  large  and  strong.  Prothorax  quadrate  or  some- 
what longer  than  wide,  not  expanded  laterally;  free  and  larger  than  the 
meso-  or  metathorax.  Legs  similar,  formed  for  running,  the  coxae  close 
together;  tarsi  five-jointed,  with  two  claws,  those  of  the  adult  male  with 
a  pair  of  membranous  lobes  beneath  each  joint.  Abdomen  elongated, 
tergites  more  or  less  equal,  transverse,  extending  down  at  the  sides  of 
the  abdomen;  cerci  long,  eight-  or  nine-jointed;  ovipositor  exserted, 
sword-shaped,  composed  of  six  paired  pieces.  Metamorphosis  very  slight, 
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the  nymphs  very  much  like  the  adults  and  apparently  of  slow  growth; 
terrestrial  in  all  stages.   (Figs.  83—86). 

A  single  family.   (Grylloblatta,  western  Canada,  northwestern  United 
States;  Galloisiana,  Japan)   GRYLLOBLATTIDjE 


SUBORDER  SALTATORIA 

Small  to  large,  nearly  always  jumping  species,  often  possessing  a 
device  on  the  wings  for  making  a  creaking  or  chirping  sound;  hind 
femora  almost  always  very  much  stouter  basally,  or  longer,  or  both, 
than  the  middle  femora;  wings  of  adults  reposing  over  the  abdomen, 
the  fore  wings  toughened,  narrower  and  thicker  than  the  membranous, 


Figs.   87-92.    Orthoptera 

87.  Conocephalus  (Blatchley)  Tettigoniidae. 

88.  Stenopelmatus    (Saussure)    Stenopelmatidae. 

89.  Gryllacris  (Karny)   Gryllacridae. 

90.  Anabrus  (Caudell)  Tettigoniidae. 

91.  Stilpnochlora  (Saussure)  Tettigoniidae. 

92.  Ceuthophilus  (Blatchley)  Stenopelmatidae. 

plaited  hind  pair;  sometimes  the  wings  vestigial  or  completely  absent; 
head  usually  vertical,  sometimes  conically  produced  forward;  oviposi- 
tor almost  always  free,  often  long,  sword-  or  needle-shaped;  mouthparts 
conspicuous,  mandibulate;  antennae  long  and  many-jointed  or  short  with 
few  joints;  tarsi  usually  four-  or  three-jointed;  prothorax  large,  free,  often 
much  enlarged;  cerci  short.    Metamorphosis  gradual,  the  young  resem- 
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bling  the  adults,  but  with  the  small  wings  in  a  reversed  postion  in  the 
last  two  nymphal  stages,  the  hind  wings  then  overlapping  the  fore  wings. 

1.  Antennae  usually  long  and  many-jointed,  delicately  tapering  and 

exceeding  the  body  in  length,  rarely  very  short,  with  twelve  seg- 
ments or  less;  auditory  organs  if  present,  near  the  base  of  the 
front  tibia;  ovipositor  of  female  almost  always  long  and  well 
developed;    tarsi    usually    four-jointed.     (TETTIGONIOIDEA 

(=LOCUSTOIDEA))    2 

Antennae  shorter,  with  less  than  30  joints,  filiform,  rarely  clubbed 
or  serrate,  but  not  delicately  tapering;  auditory  organ  if  present, 
near  the  base  of  the  abdomen;  ovipositor  of  female  never  elon- 
gated; tarsi  three-jointed,  rarely  with  the  front  and  middle  ones 
two-jointed.   ( ACRIDOIDEA)   14 

2.  Tarsi    four-jointed,   at   least   on   the    four   posterior   legs;    antennae 

always  very  long  and  tapering;  ovipositor  usually  long  and  sword- 
shaped    3 

Tarsi  with  three  joints  or  less;  ovipositor  when  present,  needle- 
shaped    6 

3.  Tarsi  more  or  less  depressed 4 

Tarsi  distinctly  compressed;  almost  always  apterous  forms,  usu- 
ally dull-colored   STENOPELMATID^E 

This  family  comprises  six  subfamilies,  separable  as  follows: 

a.  Front  tibiae  with  an  auditory  organ b 

Front  tibiae  without  an  auditory  organ d 

b.  Cerci  very  distinctly  jointed  apically.    (Lezina,  Old  World). 

LEZININjE 
Cerci  simple    c 

c.  Cerci  short;  first  and  second  joints  of  tarsi  indistinctly  separated; 

wings  large,  with  a  chirping  organ.  (Prophalangopsis  ( =  Tdr- 
raga),  Ind.).  (Including  ABOILlNAE,  HAGLlN/E,  PAMPHA- 
GOPSlNAZ,  ISFAROPTERlNAi,  GElNITZllNAl). 

PROPHALANGOPSINjE 

Cerci  long;  first  and  second  tarsal  joints  distinctly  separated;  usually 

wingless.     (Anostostoma,    Ethiop.,    Austr.;    Demacrida,    Austr.; 

Magrettia,  Ethiop.,  As.) ANOSTOSTOMATlN^E 

d.  Hind   femora  at  base  more  sharply   produced   below   than  above; 

legs  rather  long  and  slender.  Cave  crickets.  (Ceuthophilus,  Am. 
(Fig.  92);  Dolichopoda,  Palaearc;  Troglonhilus,  Palaearc;  Rhaphi- 
dophora,  Indoaustr.).    (CEUTHOPHILlNAE). 

RHAPHIDOPHORiN^E 

Hind  femora  at  base  more  sharply  produced  above  than  below; 

legs  stouter    e 

e.  Front  coxae  armed  in  front  with  a  tooth-like  projection.    (Mim- 

nermus,  Ethiop.;  Cratomelus,  Neotrop.) MIMNERMlNJE 
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Front  coxae  simple,  unarmed.  (Fig.  88).   (Stenopelmatus,  Am.). 

STENOPELMATlNiE 

4.   Front  tibiae  without  an  auditory  organ 5 

Front  tibiae  with  an  auditory  organ.  Long-horned  locusts,  Katydids. 
(PHASGONURlDtf,  LOCUSTIDM) TETTIGONIID^ 

This  very  extensive  family  includes  a  number  of  subfamilies  many 
of  which  are  often  given  family  rank.  They  may  be  separated 
as  follows: 


Figs.   93-104.    Orthoptera 

93.  Gryllus,  fore  wing  (Handlirsch)  Gryllidae. 

94.  CEcanthus,  fore  wing  (Handlirsch)  Gryllidae. 

95.  96.    Superior  and  inferior  insertion  of  antennae   (Caudell)   Tettigoniidy 

97.  Mecopcda,  dorsal  view  of  head  and  pronotum  (Caudell)  Tettigoniidae. 

98.  Tarsus  with  sulfate  segments  (Caudell)  Tettigoniidae. 

99.  Tarsus  with  smooth  segments  (Caudell)  Tettigoniidae. 

100.  Open  auditory  pit  (Caudell)  Tettigoniidae. 

101.  Linear  auditory  pit  (Caudell)  Tettigoniidae. 

102.  Ear-like  or  shell-shaped  auditory  pit  (Caudell)  Tettigoniidae. 

103.  Tarsus  with  free  plantula  (Caudell)  Tettigoniidae. 

104.  Phyllophora,  hooded  form  of  pronotum   (Caudell)   Tettigoniidae. 

a.  Antennae  inserted  between  the  eyes,  nearer  to  the  top  of  the  occi- 

put than  to  the  clypeal  suture.    (Fig.  95) b 

Antennae  inserted  below  the  eyes,  or  between  their  lower  margins, 
nearer  to  the  clypeal  suture  than  to  the  top  of  the  occiput. 
(Fig.    96) o 

b.  First    and    second    joints    of    tarsi    longitudinally    sulcate    laterally. 

(Fig.  98) ...............c 

First  and  second  tarsal  joints  smooth  (Fig.  99);  hind  tibiae  with  an 
apical  spine  on  each  side  above.    A  large  cosmopolitan  group, 
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including  many  leaf-like  species.  (Phaneroptera,  widespr.; 
Isopsera,  Ind.;  Scudderia,  Am.;  Tylopsis,  Palaearc.,  Ethiop.;  Iso- 
phya,  Palmare,  Am.)   PHANEROPTERIN^ 

c.  Auditory  pits  on  front  tibiae  open.    (Fig.  100) d 

Auditory  pits  covered  partly  by  an  ear-like  or  shell-shaped  exten- 
sion of  the  chitinous  rim  which  partly  covers  them  and  narrows 
the  aperture  or  reduces  it  to  a  linear  slit.   (Figs.  101,  102) g 

d.  Posterior  tibiae  with  an  apical  spine  on  each  side  above e 

Posterior   tibiae   without   apical   spines    above;   body   winged,   very 

slender  with  slender  legs.  (Zaprochilus  (=Prochilus),  Austr.). 
(PROCHlLIDAl)     ZAPROCHILINjE 

e.  Prosternum  armed  with  a  pair  of  spines  or  tubercles f 

Prosternum    simple,    unarmed.     (Meconema,    Cyrtaspis,    Palaearc; 

Amytta,  Anepitacta,  Ethiop.;  Thaumaspis,  Ind.). 

MECONEMINjE 

f.  Pronotum   hood-like,  strongly   and   acuminately   produced   behind; 

lateral  carinae  of  pronotum  dentate  or  crenulate.  (Fig.  104). 
(Phyllophora,  Indoaustr.;   Hyperhomala,   Austromal.). 

PHYLLOPHORlNiE 

Pronotum  not  hood-like,  nor  much  produced  behind.    (Fig.   97). 

(Mecopoda,     Austromal.;     Acridoxena,     Apteroscirtus,     Ethiop.; 

Tabaria,  Rhammatopoda,  Neotrop.) MECOPODlNiE 

g.  Front  tibiae  without  terminal  spines  above h 

Front  tibiae  with  a  terminal  spine  above  on  the  outer  side  (except 

Arytropteris)     n 

h.  Antennal  scrobes  (i.e.  the  grooves  in  which  the  antennae  lie)  with 
the  margins  produced.  (Pseudophyllus,  Palaearc,  Indomal.; 
Cleandrus,  Phyllomimus,  Indomal.;  Zabalius,  Ethiop.). 

PSEUDOPHYLLIN^ 

Antennal  scrobes  with  the  margins  hardly  produced i 

i.   Hind  tibiae  without  apical  spines  above.    (Saga,  Palaearc,  Clonia, 

Hemiclonia,  Ethiop.;  Hemisaga,  Austr.) SAGlN^ 

Hind  tibiae  with  an  apical  spine  above  on  one  or  both  sides j 

j.  Hind  tibiae  with  an  apical  spine  only  on  the  outer  side  above. 
(Tympanophora,  Austr.;  Mortoniellus,  Malay.). 

TYMPANOPHORINjE 
Hind  tibiae  with  an  apical  spine  on  both  sides  above,  or  only  on 

the  inner  side k 

k.    Front  and  middle  tibiae  armed  with  short  or  medium  sized  spines     .1 
Front   tibiae,   or   both   front   and   middle   tibiae,   armed   with   long 
spines     decreasing     in     length     apically.      (Litroscelis,     Phlugis, 
Neotrop.;  Hexacentrus,  Indomal.;  Phisis,  Ethiop.,  Indoaustr.). 

LITROSCELINjE 

1.    All  the  femora  unarmed  beneath,  rarely  the  hind  ones  armed  on 

the  outer  or  on  both  sides;  usually  smaller  species.  (Conocephalus 
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(  =  Xiphidion)    cosmop.;    Orchelimum,    widespr.;    Odontoxiphi- 

dium,  Nearc).    (XIPHIDIlN/E) CONOCEPHALIN^ 

All  femora  usually  spined  below;  rarely  the  hind  ones  armed  only 
on  the  outer  side,  in  which  case  the  fastigium  of  the  vertex  is 
either  forked  or  extended  considerably  beyond  the  basal  joint 
of  the  antennae;  usually  larger  species m 

m.  Fastigium  of  the  vertex  usually  noticeably  narrower  than  the 
first  joint  of  the  antennae,  sometimes  dorsally  sulcate.  (Agroecia, 
Neotrop.,  Ethiop.,  Austromal.;  Eschatocerus,  Neotrop.;  Nicsara, 

Austr.;  Salomona,  Indoaustr.) AGRQLCIIN^E 

Fastigium  of  the  vertex  usually  distinctly  broader  than  the  first 
joint  of  the  antennae,  never  sulcate.  (Neoconocephalus,  Am.; 
Euconocephalus,  Ethiop.,  Indoaustr.;  Homorocoryphus,  cosmop.; 
Copiphora,  Neotrop.).    (CONOCEPHALlNtf). 

COPIPHORIN^E 

n.  First  joint  of  hind  tarsi  with  a  free  plantula  beneath  (Fig.  103). 
(Anabrus,     Nearc;     Metrioptera,     Holarc,     Ethiop.;     Decticus, 

Palaearc.,  Ethiop.).    (DECTIClNtf) TETTIGONIiN^E 

First  joint  of  hind  tarsi  without  a  free  plantula,  or  with  a  very  short 
one.  (Phasgonura  (=Loaista),  Palaearc;  Onconotus,  Palaearc). 
{LOCUST1N/E)    PHASGONURlN,E 

o.  Third  joint  of  hind  tarsi  longer  than  the  second;  front  tibiae  with 
an  apical  spine  on  the  inner  side;  hind  tibiae  without  an  apical 

spine  above  on  the  outer  side p 

Third  joint  of  hind  tarsi  shorter  than  the  second;  front  and  hind 
tibiae  with  an  apical  spine  above  on  both  sides.  (Bradyporus, 
Palaearc;  Derallimus,  Callimenus,  Palaearc)       BRADYPORlNiE 

p.  Antennae  inserted  between  the  lower  margins  of  the  eyes;  prono- 
tum  unarmed;  both  sexes  winged;  front  tibiae  with  an  apical 
spine  above  on  the  outer  side;  hind  tibiae  with  four  apical  spurs 
below.      (Pycnogaster,     Ephippiger,     Uromenus,     Steropleurus, 

Palaearc)     EPHIPPIGERlN^ 

Antennae  inserted  distinctly  below  the  eyes;  pronotum  spined;  female 
wingless;  front  tibiae  without  apical  spines  above;  hind  tibiae 
without  apical  spurs  below,  or  with  only  two.  (Hetrodes,  Acan- 
thoplus,  Eugaster,  Anepisceptus,  Ethiop.) HETRODIN^E 

5.  Head  vertical,  body  stout;  usually  brownish  in  color,  with  or  with- 
out wings.  (Gryllacris,  tropicopol.  (Fig.  89);  Camptonotus, 
Am.;  Paragryllacris,  Austr.;  Eremus,  As.,  Ethiop.,  Indoaustr.). 

GRYLLACRID^ 

Head  horizontal;  body  long  and  slender,  the  legs  all  very  thin  and 
long;  wingless  species  resembling  walking  sticks.  (Phasmodes, 
Austr.)     PHASMODIM; 
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6.  Antennae  very  short,  with  twelve  joints  or  less,  not  tapering  at  tip. 

(TRIDACTYLOIDEA) 7 

Antennae  many  jointed,  long  and  tapering 8 

7.  Tarsi   two-jointed;   hind   legs   very   short,   body   long,   cylindrical; 

front  tibiae  strongly  dilated  and  digitate;  large,  entirely  wingless 
species  boring  in  the  stems  of  plants.    (Cylindracheta,  Austr., 

Chile)  (Figs.  107,  111) CYLINDRACHfiTID^ 

Hind  tarsi  one-jointed;  hind  legs  greatly  enlarged,  saltatorial;  three 
small  ocelli;  small  species  not  boring  in  plants.  (Tridactylus, 
cosmop.;  Rhipipteryx,  Am.)        TRIDACTYLID^E 

106 


108 


Figs.  105-111.   Orthoptera 

105.  Gryllotalpa,  wings  (Handlirsch)  Gryllotalpids. 

106.  Tridactylus,  wings  (Handlirsch)  Tridactylidae. 

107.  Cylindracheta    (Giglio-Tos)    Cylindrachctidae. 

108.  Tridactylus,  front  leg  (Saussure)  Tridactylidz. 

109.  Tridactylus,  middle  leg  (Saussure)  Tridactylids. 

110.  Gryllotalpa,  front  leg   (Berlese)  Gryllotalpidx. 

111.  Cylindracheta,  antenna  and  palpus  (Giglio-Tos)  Cylindrachetidae. 

8.  Front   tibiae   strongly    dilated,   digitate;    ovipositor   short,   not   pro- 

truded;  large  species  with  very  large,   elongate   prothorax,   bur- 
rowing   in    the    soil.     (Gryllotalpa    (Figs.    105,    119),    cosmop.; 

Scapteriscus,    Am.)     GRYLLOTALPID^ 

Front  tibiae  not  dilated  and  digitate;  ovipositor  projecting,  usually 
long;  antennae  always  with  more  than  thirty  joints 9 

9.  Tarsi  compressed,  the  second  joint  minute,  compressed             .10 
Tarsi  with  the  second  joint  cordate,  depressed   13 

10.  Hind  tibiae  greatly  widened,  furnished  with  a  few  strong  movable 
spines;  hind  femora  very  broad,  oval;  antennae  relatively  blunt  at 
tips;  eyes  minute;  small,  wingless  species  living  in  ants'  nests. 
(Myrmecophila,    widespr.)     MYRMECOPHfLID^E 
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Hind  tibiae  slender  or  only  slightly  widened,  serrulate,  or  serrulate 
and  spinose;  femora  more  slender;  antennae  finely  tapered  at  tips; 
usually  large,  free  living  species    11 

11.  Hind     tibiae    spinose,    but    not    serrulate;    stout-bodied,     usually 

dark  colored  species.  (Fig.  93).  (Grylus,  Palaearc,  Nemobius, 
cosmop.;  Gryllodes,  widespr.;  Acheta,  Nearc).    (ACH£TID/E) 

GR^LLIDjE 

a.   Spines   of   hind    tibiae   long,   movable   by    an    articulation   at    the 

base NEMOBIIN^E 

Spines  of  hind  tibiae  shorter,  fixed  and  not  movable  at  the  base. 

GRYLLIN^: 

Hind  tibiae  serrulate,  sometimes  spinose  also   12 

12.  Hind  tibiae  spinose,  serrulate  between  the  spines;  body  and  legs 

slender;  moderate  or  large  species.  Tree  crickets.  (Gicanthus, 
cosmop.  (Fig.  94);  Amphiacusta,  Phalangopsis,  Am.;  Endacusta, 
Austr.,  Neotrop.;  Phaeophyllacris,  Ethiop.).  (Including  PHALAN- 

G6PSIDA1) GECANTHIDiE 

Hind  tibiae  with  two  rows  of  fine  serrulations,  but  without  spines  or 
thorns.  (Mogoplistes,  Palaearc,  Ethiop.,  Neotrop.;  Ornebius, 
widespr.;  Cycloptilum,  Am.;  Ectadoderus,  widespr.). 

MOGOPLlSTIDiE 

13.  Hind  tibiae  not  serrate,  biseriately  spinose  and  with  five  apical  spurs. 

(Trigonidium,  Palaearc,  Ethiop.,  Indomal.;  Cyrtoxiphus,  widespr.; 
Homceoxiphus,  Indomal.;  Anaxiphus,  Neotrop.) 

TRIGONIDIIDjE 

Hind  tibiae  serrate,  bearing  more  or  less  numerous  spines  and  six 

apical  spurs.    (Eneoptera,  Neotrop.;  Nisitra,  Malay.;  Cardiodacty- 

lus,  Austromal.;  Orocharis,  Am.)    ENEOPTERIDjE 

14.  Tarsal  claws  without  a  pad   (arolium)   between  them;  pronotum 

greatly  lengthened,  extending  backwards  to  cover  the  entire 
abdomen,  fore  wings  vestigial,  consisting  of  small  scales  at  the 
base  of  the  usually  large  hind  wings;  antennae  longer  than  the 
front  femora;  no  tympanal  organs  at  base  of  abdomen.  Grouse 
locusts.  (Tetrix  (Figs.  114,  116),  Paratettix,  widespr.;  Neotettix, 
Nearc;    Mazarredia,   Indoaustr.;   Tettigidea    (Fig.    118),    Am.). 

(TETTIGID/E,   ACRYDlIDAl,    part) TETRfGID^ 

Tarsal  claws  almost  always  with  an  arolium  between  them;  pro- 
notum small,  not  extending  backwards  over  more  than  a  small 
basal  part  of  the  abdomen;  if""  exceptionally  enlarged,  the  wings 
and  antennae  not  as  above  15 

15.  Body  greatly   lengthened   and   very   slender,   stick-like,   with   very 

long  thin  legs;  wings  absent  or  vestigial;  head  conical  and  greatly 
lengthened;  prothorax  tubular,  not  overlapping  the  mesonotum; 
antennae  eight-jointed;  arolia  sometimes  small  or  indistinct.    (Fig. 
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113).   (Proscopia,  Prosarthria,  Apioscelis,  Corynorhynchus,  Astro- 
ma,    Neotrop.)     PROSCOPlIDiE 

Of  a  different  conformation   16 

16.  Hind  legs  similar  to  the  middle  ones;  their  femora  scarcely  length- 
ened and  not  strongly  thickened;  body,  especially  the  abdomen 
swollen  or  inflated;  pronotum  very  large;  green  or  brightly 
colored  species.    (Pneumora,  Bulla,  Cystocoelia,  S.  Afr.). 

PNEUM6RID.E 

Hind  legs  very  different  from  the  middle  ones,  their  femora  large, 

greatly    thickened   at   the   base   and    lengthened;    abdomen    not 

noticeably  swollen.    Grasshoppers,  Locusts,  Short-horned  locusts. 

(LOCUSTID/E,  ACRID1ID/E,  ACRYDllD/E,  part). 

ACRfDID^E 


Figs.  112-118.    Orthoptera 

112.  Dissosteira,  wings  (accessory  veins  in  part  omitted)    (Snodgrass)   Acrididae. 

113.  Prosarthria  (Brunner)  Proscopiidae. 

114.  Tetrix,  wings  (Handlirsch)  Tetrigidae. 

115.  Acrida,  hind  leg  (Lugger)  Acrididae. 

116.  Tetrix,  side  view  of  pronotum  (Packard)  Tetrigidae. 

117.  Caloptenus,  side  view  of  pronotum  (Packard)   Acrididae. 

118.  Tettigidea  (Blatchley)  Tetrigidae. 


This  family  includes  the  following  subfamilies: 

a.  Prosternum  simple,  flat    b 

Prosternum  with  a  spine,  swelling,  or  lamellate  elevation  anteriorly,  g 

b.  Antennae  longer  than  the  front  femora  c 

Antennae  shorter  than  the  front  femora    f 
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c.  Vertex  and  front  forming  together  a  rounded  surface,  the  front 

vertical   d 

Vertex  and  front  meeting  at  an  angle,  the  surfaces  of  the  two  form- 
ing an  angle  when  seen  in  profile   e 

d.  Antennae  clavate,  as  long  as  the  body;  apterous  species.    (Gom- 

phomastax,  Palaearc.,  Ind.)    GOMPHOMASTACiNLE 

Antennae  not  clavate,  shorter;  usually  winged  species.  A  large 
cosmopolitan  group.  (Gidipoda,  widespr.;  Arphia,  Hippiscus, 
Am.;  Locusta,  Pachytylus,  widespr.;  Dissosteira  (Fig.  112), 
Trimerotropis,  Nearc;  Acrotylus,  Qidaleus,  Old  World). 

OEDIPODlNiE 

e.  Impressions  of  vertex  wanting;  head  horizontal,  the  front  nearly 

horizontal;     margins     of     antennae     serrate;     apterous     species. 

(Psednura,  Austr.)  PSEDNURIN^ 

Impressions  of  vertex  present,  or  if  rarely  wanting,  the  head  is 
conical,  with  the  front  more  sloping,  and  wings  are  present. 
(Truxalis,  Am.;  Stenobothrus,  widespr.;  Gomphocerus,  palaearc, 
Am.,  Stauronotus.  Palaearc,  Ind.;  Mecostethus,  Palaearc). 
(TRYXALlNAz,   TRUXALlNA?)    ACRIDIN^E 

f.  Pronotum  greatly  flattened  at  the  sides,  roof-shaped  and  frequently 

with  a  median  ridge;  posterior  femora  dilated  and  compressed. 
(Scirtotypus,  Ethiop.,  Indomal.;  Choroetypus,  Indomal.;  Brachyty- 

pus,  Ethiop.)    CHORCETYPINjE 

Pronotum  not  greatly  flattened  at  the  sides,  and  not  ridged  above; 
posterior  femora  slender.  (Erianthus,  Indoaustr.;  Tekhophrys, 
Eumastax,  Masyntes,  Neotrop.)    EUMASTACINjE 

g.  Impressions  of  the  vertex  large  and  shallow,  forming  the  anterior 

end  of  the  vertex  where  they  are  separated  by  a  very  narrow 
groove;  front  very  strongly  oblique  and  forming  an  angle  with 
the  vertex.  (Maura,  Chortogonus,  Ethiop.;  Pyrgomorpha,  widespr.; 
Monistria,   Austr.;    Desmoptera,   Austromal.;    Calamacris,   Am.) 

pyrgomorphin;e 

Impressions  of  vertex  not  forming  the  anterior  end  of  the  vertex, 

placed  above,  at  the  sides  or  below,  or  obsolete  h 

h.  Impressions  of  vertex  dorsal  in  position  and  open  behind;  pro- 
sternum  with  a  swelling,  but  rarely  with  a  distinct  thorn  or 
tubercle.  (Pamphagus,  Euryporyphes,  Acinipe,  Palaearc; 
Lamarckiana,    Ethiop.)     PAMPHAGlNiE 

Impressions  of  vertex  lateral  or  inferior  in  position  or  obsolete; 
prosternum  with  a  distinct  sharply  raised  tubercle  or  spine. 
(Melanoplus,  Schistocerca,  Am.;  Acrydium,  Afr.;  Indo- 
austr.; Podfsma,  Holarc,  Cyrtacanthacris).  (ACRIDIlNAi. 
PODISMlNAE)  CYRTACANTHACRIN^; 
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SUBORDER  PHASMAT6DEA 

(PHASMIDA,  PHASMdlDEA,  PHASMdDEA,  GRESSdRIA, 

CHELEUT6PTERA) 

Large  or  very  large  insects,  generally  with  very  slender  body  of  cylin- 
drical, stick-  or  twig-like  form;  rarely  greatly  flattened  and  leaf-like. 
Head  more  or  less  freely  movable,  usually  with  long  slender  antennae; 
eyes  well  developed;  ocelli  often  absent.  Prothorax  short  or  very  short, 
even  in  the  very  elongate  forms;  mesothorax  short  or  elongate;  meta- 
thorax  frequently  long,  very  closely  united  with  the  first  abdominal  seg- 
ment (median  segment),  the  suture  between  them  often  obscured  or 
effaced.  Abdomen  usually  long,  cylindrical  or  tapering,  the  segments 
similar;  cerci  unjointed.  Legs  nearly  always  long  or  very  long,  similar, 
the  tarsi  five-jointed;  rarely  three-jointed.  Wings  very  frequently  en- 
tirely absent;  when  present  the  fore  wings  are  usually  very  much  smaller 
than  the  hind  ones,  of  stouter  consistency;  hind  wings  when  well  de- 
veloped with  a  narrow,  stouter  anterior  portion  and  a  very  large  delicate 
anal  expansion  or  fan.  Metamorphosis  very  slight  and  gradual;  terres- 
trial and  vegetarian  in  all  stages.  Mainly  tropical  species.  Walking 
sticks,  Stick  insects,  Leaf  insects. 

1.  Tarsi    five-jointed    2 

Tarsi    three-jointed.     (Tfmema,    Am.)     TLMfcMIDJE 

2.  Four  posterior  tibiae  each  with  a  triangular  area  on  the  underside 

at  apex  (Fig.  119),  usually  marked  off  by  grooves,  rarely  ending 
in    a    spine.     {AREOLAT/E).     (Superfamily    PHASMATOI- 

DEA) 3 

Four  posterior  tibiae  simple,  without  a  triangular  area  below  at  tip 
(Fig.  120).  {ANAREOLAT/E).  (Superfamily  BACTERIOI- 
DEA)   5 

3.  Median  segment  (first  abdominal  segment)  as  long  as  or  longer  than 

the  metanotum;  often  winged,  with  the  fore  wings  reduced  in 

size    4 

Median  segment  distinct  from  the  metanotum,  but  often  much 
shorter;  always  wingless;  species  with  extremely  long,  slender 
body  BACfLLID,E 

This  family  includes  three  groups,  conveniently  regarded  as  sub- 
families, separable  as  follows: 

a.  Prosternum  with  two  roughened  tubercles  between  the  front  coxae; 
antennae  often  as  long  as  or  longer  than  the  front  legs,  always 
much  longer  than  the  front  femora.  (Fig.  121).  (6brimus, 
Heterocdpus,  Tisamenus,  Hoplocldnia,  Datames,  Dores,  Malay.). 

OBRIMiN,E 

Prosternum   without   roughened   tubercles   (except   Pseudodatames 

which  has  short  antennae)    b 
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Figs.  119-127.    Orthoptera 

119.  Heteropteryx,  tip  of  hind  tibia  (Brunner)  Phasmatidx. 

120.  Bacteria,  tip  of  hind  tibia  (Brunnei)  Bactcriidx. 

121.  Heterocopus  (Brunner)  Bacillidx. 

122.  Phyllium  (Brunner)  Phyllidx. 

123.  Anisomorpha  (Caudell)  Phasmatidae. 

124.  Trychopeplus  (Hcbard)  Bacteriidar. 

125.  Heteropteryx  (Brunner)  Phasmatidae. 

126.  Pseudomeryle  (Caudell)  Phasmatidx. 

127.  Pomposa  (Brunner)  Bacteriidae. 
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b.  Antennae  much  shorter  than  the  front  legs,  rarely  {Xylica)  as 
long;  Old  World  species.  (Pseudodatames,  Cirsia,  Antongilia, 
Madagascar;  Xylica,  Ethiop.;  Bacillus,  Palaearc).  .  BACILLiN-flL 
Antennas  as  long  as  or  longer  than  the  front  legs;  mainly  new  world 
species.  (Pygirhynchus,  Ceroys,  Acanthocolonia,  Mirophasma, 
Canuleius,  Neotrop.;  Orobia,  Madagascar).  PYGIRHYNCHlN^ 

4.  Antennae  long  in  the  male,  many  jointed,  very  short  in  the  female, 

with  few  joints;  mesonotum  quadrate  or  transverse;  fore  wings 
of  female  covering  the  greater  part  of  the  abdomen,  entire  sides 
of  abdomen  broadly  dilated  into  leaf-like  extensions.  (Fig  122). 
Leaf  insects.   (Phyllium,  Ethiop.,  Indomal.;  Chitoniscus,  Polynes.; 

Nanophyllium,  New  Guinea)    PHYLLIID^E 

Antennae  long  in  both  sexes;  mesonotum  longer  than  wide;  abdo- 
men simple,  or  at  most  not  with  the  entire  sides  thus  expanded. 
(Fig.   126)   (PSEUDOPHASMIDtf)    PHASMATID^ 

Four  subfamilies  are  recognized,  separable  by  the  following  key: 

a.  Tarsal  claws  simple;  fore  wings,  when  present,  lobate,  very  rarely 

filiform   b 

Tarsal  claws  pectinate;  fore  wings  when  present  filiform  or 
stalked.  (Aschiphasma  (  =  Ascepdsma),  Dina,  Malay.;  Prebistus, 
Abrosoma,  Indomal.).    (ASCEPASMlNAl). 

ASCHIPHASMATIN^: 

b.  Body  and  legs  armed  with  numerous  spines  (rarely  the  male  not 

spiny);  femora  quadrate,  not  compressed,  above  with  an  apical 
spine;  apical  area  of  tibia  produced  into  a  spine.  (Fig.  119). 
(Anisacantha,    Parectatosoma,    Madagascar;    Leocrates,    Malay.; 

Heteropteryx,  Indoaustr.) HETEROPTERYGlN/E 

Body  and  legs  armed  with  sparse  teeth  or  spines;  femora  above 
without  apical  spine;  apical  area  of  tibia  unarmed    c 

c.  Sixth  abdominal  segment  quadrate  (male),  or  transverse  (female), 

rarely  elongate;  legs  unarmed;  femora  not  compressed  nor  with 
leaf-like  dilations;  almost  always  wingless  (Fig.  123).  (Aniso- 
morpha,  Nearc,  Neotrop.;  Agathomera,  Autolyca,  Decidia,  Neo- 
trop.)   ANISOMORPHIN^: 

Sixth  abdominal  segment  more  elongate,  much  longer  than  wide 
(male)  or  quadrate  (female);  front  femora  either  compressed  or 
with  leaf-like  dilations.  (Donusa,  Eucles,  Stratocles,  Brizoides, 
Phasma,  Prexaspes,  Prisopus,  Neotrop.;  Phaeophasma,  Malay.; 
Damasippoides,    Madagascar) PHASMATlN^ 

5.  Median  segment  short,  transverse  or  but  little  longer  than  wide, 

much  shorter  than  the  metanotum;  wingless  species. 

BACUNCtJLID^ 
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This  family  is  divisible  into  the  following  subfamilies: 

a.  Antennae  distinctly  shorter  than  the  front  legs;  old  world  species. 

(Clitumnus,    Cuniculina,    Indomal.;    Pachymorpha,    Indoaustr.; 

Gratidia,  Ethiop.,  Ind.;  Arphax)    CLITUMNlN^E 

Antennae  as  long  as  or  longer  than  the  front  legs  b 

b.  Last   dorsal   segment   of   male   more   or   less    bilobed;   operculum 

(eight  sternite  of  female)  usually  compressed,  boat-shaped. 
(Menoxemus,  Promachus,  Lonchodes,  Carausius,  Indoaustr.; 
Dixippus,  Indomal.;  Prosomera,  Malay.)  LONCHODIN^ 

Last  dorsal  segment  of  male  truncate;  operculum  vaulted,  lanceo- 
late. (Bacunculus,  Am.;  Diapheromera,  N.  Am.;  Libethra, 
Ocnophila,   Dyme,   Neotrop.)    BACUNCULIN^ 

Median  segment  as  long  as  or  longer  than  the  metanotum,  or  at 
least  much  longer  than  wide;  body  frequently  winged. 

BACTERIIDjE 

This  family  may  be  divided  into  three  subfamilies  as  follows: 

a.  Antennas  shorter  than  or    about  equal  in  length  to  the  front  legs     b 
Antennae  much  longer  than  the  front  legs,  very  thin  and   indis- 
tinctly    jointed.     (Fig.     127).     (Necroscia,     Diardia,    Pomposa, 
Asceles,    Marmessoidea,    Malay.;    Aruanoidea,    Indomal.;    Sipy- 
loidea,    Indoaustr.)     NECROSCIIN^ 

b.  Front  femora  unarmed  above  or  similarly  dentate  on  both  sides,  or 

not  three-sided.  (Fig.  124).  (Bactridium,  Cleonistria,  Bostra, 
Bacteria,  Neotrop.;  Paldphus,  Ethiop.;  Dimorphodes,  Malay.; 
Eurycantha,  Austr.).  (PHIBALOSOMlNtf).  BACTERIlN/E 
Front  femora  three-sided,  spinose-dentate  on  the  inner  side  above; 
cerci  frequently  large,  leaf-like.  (Hermarchus,  Acrophylla,  Vetil- 
lia,    Austr.;   Pharnacia,    Indomal.;    Eurycnema,    Malay.,    Austr.) 
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ORDER  DERMAPTERA 

Moderate -sized  or  small,  more  or  less  depressed  insects,  of  elongate 
form,  with  the  abdomen  terminating  in  a  pair  of  strong,  movable  for- 
ceps. Head  free;  antennae  filiform,  with  from  10  to  30,  rarely  more, 
joints;  mandibles  large,  always  (except  Arixenia)  fitted  for  biting. 
Prothorax  free,  more  or  less  quadrate.  Meso-  and  metathorax  clearly 
separated;  fore  wings  (elytra)  short,  leaving  the  abdomen  exposed, 
heavily  chitinized;  hind  wings,  when  present  (Fig.  142),  large,  orbicular 
or  broadly  oval,  at  base  with  two  or  three  cells  surrounded  by  heavy 
veins;  anal  fan  very  large,  with  a  number  of  radiating  veins;  radially 
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folded  from  near  the  center,  and  when  at  rest  almost  entirely  covered 
by  the  elytra;  sometimes  one  or  both  sexes  apterous.  Abdomen  long, 
very  flexible,  with  from  eight  to  ten  exposed  segments;  cerci  nearly  always 
forming  an  anal  forceps,  one-jointed,  except  in  the  nymphs  of  a  few 
genera,  where  they  are  multiarticulate.  Legs  rather  short;  tarsi  three- 
jointed,  with  claws.  Metamorphosis  slight  and  gradual;  terrestrial  in  all 
stages.  Earwigs. 

1.  Cerci  weakly  sclerotized  and  not  opposable;  eyes  much  reduced  or 

wanting;  apterous  species;  ectoparasites  of  mammals   2 

Cerci  heavily  sclerotized  and  opposable  like  the  blades  of  a  pair  of 
forceps;  eyes  well  developed;  usually  winged  when  adult;  body 
shining,  rarely  pubescent;  mandibles  usually  fitted  for  chewing; 
not  ectoparasitic.    (Suborder  FORFICULlNA)    3 

2.  Antennae  as  long  as  the  body;  mandibles  not  fitted  for  chewing, 

toothed  at  tips  and  fringed  with  bristles  along  the  margin;  body 
strongly  pubescent;  eyes  present,  but  much  reduced  in  size;  living 
as  ectoparasites  on  bats.    (Suborder  ARIXENlNA).    (Arixenia, 

Malay.)  ARIXENlID^E 

Antennae  shorter,  the  basal  joint  greatly  elongated;  mandibles  strong, 
dentate;  eyes  entirely  wanting;  ectoparasites  of  rodents.  (Suborder 
DIPLOGLOSSATA  (DERMODERMAPTERA)).  (Hemimerus, 
S.  Afr.)    HEMIMfiRID^ 

3.  Metapygidium  and  telson  present  as  two  small  plates  behind  the 

pygidium,  or  else  all  three  are  fused  together  with  the  tenth  tergite 
to  form  a  large  horizontal  plate  (squamopygidium);  pygidium 
simple,  never  with  complex  processes;  aedeagus  of  male  double  .  .4 
Metapygidium  and  telson  not  developed  or  vestigial;  pygidium  well 
developed,  often  with  complex  processes:  aedeagus  of  male  a 
single  median  piece.   (EUDERMAPTERA)   17 

4.  Squamopygidium  absent,  the  pygidium,  metapygidium  and  telson 

all  present  as  separate  plates;  body  not  strongly  flattened  (except 

Platylabiidae).    5 

Squamopygidium  developed;  hind  wing  with  an  oblique  branch  in 
the  large  basal  cell;  body  very  strongly  flattened;  a  large  scutel- 
lum  visible  between  the  elytra  at  base.  (If  elytra  and  scutellum 
are  absent,  see  Gonolabis,  couplet  14).  (Apachyus  (Figs.  131,  137) 
Indomal.,  Austr.;  Dendroiketes,  Ind.).  (Superfamily  APACHY- 
OIDEA)     (PARADERMAPTERA)    APACHYID^E 

5.  Metapygidium  and  telson  not  reduced,  nearly  as  large  as  the  rel- 

atively small  pygidium;  head  depressed,  truncate  or  concave  and 
not  emarginate  behind;  femora  compressed  and  generally  keeled. 
(PROTODERMAPTERA)      (Superfamily     PYGIDICRANOI- 

DEA)  (PYG1DICRANALES) 6 

Metapygidium  and  telson  much  reduced  in  size,  greatly  smaller  than 
the  pygidium  which  is  relatively  very  large;   femora  not  com- 
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132 


139 


Figs.  128-142.     Dermaptera 


128. 
129. 
130. 
131. 
132. 
133. 


Burriola  (Burr)  Cheliduridae. 
Timomenus  (Burr)  Opisthocosmiidae. 
Esphalmenus  (Burr)  Esphalmenida;. 
Apachyus  (Burr)  Apachyidae. 
Labidura  (Burr)  Labiduridae. 
Doru  (Burr)  Forfkulidae. 

134.  Propyragra  (Burr)  Pyragridac. 

135.  Allostethus,  underside  of  head  and  thorax  (Burr)  Allostcthidae. 
Anataelia,  antenna  (Burr)  Anataeliidae. 
Apachyus,  wing  (Tillyard)  Apachyidae. 
Esphalmenus,  underside  of  thorax  (Burr)  Esphalmcnidx. 
Ancistrogaster,  base  of  antenna  (Burr)  Ancistrogastridae. 
Mesasiobia,  tarsus  (Burr)  Anechuridac. 
Karschiella,  antenna  (Burr)  Karschiellida:. 
Forficula,  wing,  Forficulidae. 


136 
137 
138 
139 
140 
141 
142 
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pressed    or   keeled.     (Superfamily    LABIDUROIDEA)     (LAB- 
IDURALES) 11 

6.  Femora  keeled    7 

Femora  not  keeled 10 

7.  Antennae  with  from  15  to  25  joints,  the  fifth  and  sixth  joints  elon- 

gate (Fig.  136)  8 

Antennae  with  25  to  35  joints,  the  fifth  and  sixth  short,  transverse  or 
quadrate  (Fig.  141)  9 

8.  Both  elytra  and  hind  wings  absent;  metasternum  truncate  behind; 

nymphs  with   forceps-like  cerci.     (Anataelia   (Fig.    136),   Canary 

Id.;  Challia,  North  China)   ANAT^LIID^ 

Elytra  always,  and  hind  wings  usually  perfect;  metasternum  sinuate 
or  excavated  behind;  nymphs  with  long,  many-jointed  cerci,  not 
forceps-like.   (Diplatys,  tropicopol.)   DIPLATYlDyE 

9.  Antennae   unusually  thick;   fourth  to  sixth   joints   transverse    (Fig. 

141);    nymphs    with    jointed    cerci.      (Karschiella,    Bormansia, 

Ethiop.) karschiellim; 

Antennae  not  very  thick;  fourth  to  sixth  segments  short,  but  not 
transverse;  cerci  of  nymphs  forceps-like,  not  jointed.  (Pygidi- 
crana,  Neotrop.;  Kalocrania,  Malay.;  Dicrana,  Ethiop.,  Indoaustr.; 
Cranopygia,   Ind.)    PYGIDICRANID^ 

10.  Prosternum   convex,   more   or   less   acute   anteriorly;   New   World 

species,  the  body  pubescent.    (Fig.  134).    (Pyragra,  Pyragropsis, 

Echinopsalis,  Propyragra,  Neotrop.)    PYRAGRID^E 

Prosternum  not  acute  anteriorly;  Old  World  species,  the  body 
clothed  with  short,  stiff  bristles.  (Echinosoma,  Ethiop.,  In- 
doaustr.)     ECHINOSOMATIIXE 

11.  Body  not  very  strongly  flattened;  forceps  (cerci)  not  flattened  nor 

sickle-shaped 12 

Body  very  strongly  flattened;  forceps  strongly  flattened  and  sickle- 
shaped;  elytra  perfectly  developed,  the  hind  wings  short;  antennae 
19-20  jointed.   (Platylabia,  Indomal.).    (PALlCID/E) 

PLATYLABIIDiE 

12.  Mesosternum  strongly  narrowed  behind  (Fig.  135);  stout  species, 

sometimes  without  elytra  and  wings.    (Allostethus,  Gonolabidura, 

Allostethella,  Malay.)    ALLOSTETHID^ 

Mesosternum  not  strongly  narrowed  behind   13 

13.  Prosternum  not  narrowed  behind   14 

Prosternum  narrowed  behind  (Fig.  138);  without  wings  or  elytra; 

abdomen  of  male  much  widened  apically  (Fig.  130).    (Esphal- 
menus,  Neotrop.,  Ethiop.;  Gonolabina,  Neotrop.) 

ESPHALMENIIXE 

14.  Mesosternum    rounded    behind;    rather    stout    species,    winged    or 

apterous.     (Anisolabis,    cosmop.;    Psalis,    Gonolabis,    Euborellia, 


116  bulletin:  museum  of  comparative  zoology 

Neotrop.,  Ethiop.,  Ind.).   (PSAL1D&,  ANISOLABIDtf) 

PSALfDID^; 
Mesosternum  truncate  behind 15 

15.  Antennae  with  more  than  twenty-five  joints;  elytra  always  and  wings 

usually   present.     (Fig.    132).     (Labidura,   cosmop.;    Nala,   Old 
World;  Forcipula,  widespr.;  Tomopygia,  Indomal.). 

LABIDURID^ 
Antennae  with  ten  to  fifteen  joints;  without  elytra  or  wings 16 

16.  Last  dorsal  segment  truncate.    (Idolopsalis,  Neotrop.;  Pseudisolabis, 

Indoaustr.;  Parisolabis,  Austr.)  PARISOLABIDiE 

Last  dorsal  segment  bifid;  slender  species  with  long  legs.  (Cten- 
isolabis,  Brachylabis,  Antisolabis,  Ethiop.,  Austr.;  Nannisolabis, 
Ind.;  Metisolabis,  Ethiop.,  Ind.;  Leptisolabis,  widespr.) 

BRACHYLABID^ 

17.  Second  joint  of  tarsi  simple,  not  lobed  nor  dilated.    (Superfamily 

LABIOIDEA)    (LABIALES)    18 

Second  joint  of  tarsi  lobed  or  dilated.  (Superfamily  FORFICU- 
LOIDEA)   (FORFICULALES)    24 

18.  Elytra  with  a  sharp  keel  or  a  row  of  minute  tubercles  near  the 

lateral  margin  19 

Elytra  not  thus  keeled   22 

19.  Tarsi  long  and  very  slender;  elytra  granulose,  the  keel  formed  by 

a  row  of  minute  tubercles.  (Pericomus,  Neotrop.). 

PERIC6MID^ 
Tarsi  short  and  relatively  thick;  elytra  smooth,  with  a  sharp  keel      20 

20.  Antennae  with  the  joints  cylindrical 21 

Antennae  with  the  joints  enlarged  apically  or  clavate.    (Nesogaster, 

Malay.,    Austr.)    NESOGASTRID^ 

21.  Abdomen   of  male   with  the  sides   parallel;   elytra  entire,   not   ab- 

breviated; antennae  16-  to  20-jointed;  old  world  species  of  slender 

form.  (Vandex,  Ethiop.)  VANDfCID^ 

Abdomen  of  male  broadened  at  the  middle;  antennae  with  12-15 
joints;  elytra  abbreviated;  new  world  species  of  stout  form. 
(Strongylosis,  Neotrop.) STRONGYLOPSALtDID^ 

22.  Body  not  strongly  flattened 23 

Body    strongly     flattened.      (Sparatta,     Parasparatta,     Prosparatta, 

Neotrop.;  Auchenomus,  Ethiop.,  Malay.)   SPARATTID^E 

23.  Head  transverse,  the  median  and  frontal  sutures  strong  and  deep; 

eyes    large    and    prominent.     (Spongiphora,    Purex,    Neotrop.; 
Vostox,  Am.;  Spongovostox,  tropicopol.;  Marava,  Austromal.) 

SPONGIPH6RID,E 

Head  narrow,  the  sutures  weak  or  obsolete;  eyes  small,  no  longer 

than  the  first  joint  of  the  antennae.    (Labia,  cosmop.;  Prolabia, 

tropicopol.;   Larex,  Neotrop.;   Chaetospania,  Ethiop.,   Indoaustr.; 

Andex,   Austr.)     LABUD^E 
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24.  Second  joint  of  tarsi  with  a  narrow  lobe  produced  beneath  the  third 

joint;  moderately  stout  or  robust  species.  (Chelisoches,  Ethiop., 
Indoaustr.;     finkrates,     Proreus,     Indomal.;     Solenosoma     Ind.; 

Kleiduchus,  Austr.)    CHELIS6CHID^ 

Second  joint  of  tarsi  with  a  dilated  lobe  on  each  side  (Fig.  140)  .  .  .25 

25.  Sternal   plates   strongly   transverse;   elytra   much   reduced   in   size; 

abdomen  depressed  and  dilated;  pygidium  transverse.  (Fig.  128). 
(Chelidura,  Burriola,  Palaearc.,  Mesochelidura,  Palaearc.,  Ethiop.) 

CHELIDURID.E 
Sternal  plates  not  very  decidedly  transverse 26 

26.  Antennal  joints  not  very  long  and  slender,  the  fourth  often  much 

shorter  than  the  third  and  the  first  much  shorter,  than  the  head      27 

Antennal  joints  all  long  and  slender;  fourth  not  shorter  than  the 

third;  first  longer  and  thicker  than  the  others  (Fig.  139)   ...   30 

27.  Meso-  and  metasternum  and  pygidium  broad;  forceps  remote,  not 

depressed;  elytra  entire  or  abbreviated.  (Fig.  140).  (Anechura, 
Mesasiobia,      Palaearc,     Neotrop.;      Pseudochelidura,     Palaearc; 

Pterygida,  Allodahlia,  Indomal.)    ANECHURID^ 

Meso-  and  metasternum  quadrate  or  narrow;  pygidium  narrow     .28 

28.  Abdomen  cylindrical,  not  depressed 29 

Abdomen  depressed;  forceps  flattened  or  cylindrical;  mesosternum 

rounded  posteriorly;  antennae  with  12-15  joints;  elytra  rarely 
shortened.  (Fig.  133).  (Forficula,  Holarc,  Ethiop.,  Indomal. 
(F.  auricularia,  European  earwig);  Chelidurella,  Apterygida, 
Palaearc,  Ethiop.;  Doru,  Amer.,  Austr.;  Skalistes,  Neotrop.; 
Hypurgus,   Indomal.)    FORFICLILID^ 

29.  Elytra    entire,    not   shortened;    mesosternum    rounded    posteriorly; 

Old  World  species.   (Eudohrnia,  Ind.;  Kosmetor,  Indomal.) 

eudohrniim; 

Elytra  abbreviated;  mesosternum  truncate.  (Neolobophora,  Neotrop.; 
Archidux,  Ethiop.)   NEOLOBOPHORID^E 

30.  Sternal  plates  generally  transverse,  at  least  relatively  broad;  meta- 

sternum truncate;  abdomen  and  forceps  depressed;  New  World 
species.    (Fig.    139).    (Ancistrogaster,   Vlax,   Praos,   Tristanella, 

Paracosmia,  Neotrop.)    ANCISTROGASTRID^ 

Sternal  plates  narrow;  metasternum  narrow,  excavated  posteriorly.  31 

31.  Abdomen  but  little  depressed,  surface  rather  convex;  legs  long  and 

slender;  pygidium  narrow;  forceps  remote,  slender.  (Fig.  129). 
(Dinex,  Neotrop.;  Timomenus,  Eparchus,  Cordax,  Indomal.; 
Opisthocosmia,  Ethiop.,  Malay.;  Thalperus,  Ethiop.). 

OPISTHOCOSMIIDjE 
Abdomen    depressed    and    rather    dilated;    legs    short;    pygidium 
strongly  transverse.   (Diaperasticus,  Ethiop.) 

DIAPERASTlCID^: 
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ORDER  EMBI6DEA 

(EMBIIDlNA,  EMBlOlDEA,  EMBIdPTERA,  OLIGONEURA, 

&T16PTERA) 

Elongate,  slender,  feeble  insects  of  small  or  moderate  size.  Head  large, 
elongate;  eyes  small  or  of  moderate  size;  ocelli  absent;  antennae  slender, 
many-jointed  (16-32).  Thorax  elongate;  prothorax  large,  free;  meso-  and 
metathorax  each  about  as  large  as  the  prothorax;  males  usually  winged, 
females  always  wingless.  Wings  similar,  pubescent,  elongate,  the  media 
and  cubitus  much  reduced;  no  anal  fan  or  lobe.  Wings  lying  flat  on  the 
abdomen  when  at  rest.  Abdomen  ten-segmented;  long,  narrow  and  with 
parallel  sides;  tip  of  abdomen  and  cerci  usually  strongly  asymmetrical  in 
the  male;  cerci  two-jointed.  Tarsi  three-jointed;  first  joint  of  front  tarsi 
swollen,  containing  glands  for  spinning  a  silken  web  in  which  the  insects 
live. 

Metamorphosis  gradual,  incomplete.  A  small  group,  restricted  to 
the  tropics  and  subtropics. 

1.  Mandibles  with  two  or  three  small,  but  distinct  dentations  at  tip  .2 
Mandibles  sharply  pointed  at  tip,  but  without  dentations.    (Anisem- 

bia,  Chelicerca,  Am.)    ANISEMBIID^E 

2.  Either  the  anterior  or  posterior  branch  of  the  radial  sector  forked 

in  both  wings,  or  at  least  in  the  hind  wing 3 

Both  branches  of  the  radial  sector  simple,  unbranched.    (Oligotoma, 
widespr.;  Gynembia,  Nearc.)    (Fig.  147) OLIGGT6MIDjE 

3.  Anterior  branch  of  the  radial  sector  simple;  the  posterior  sector 

branched    4 

Anterior  branch  of  the  radial  sector  branched;  the  posterior  sector 
simple.  (Teratembia,  Neotrop.)  TERATEMBlID^E 

4.  Left  cercus  smooth  on  its  inner  side  5 

Left  cercus  with  minute  denticulations  on  at  least  a  part  of  its  inner 

side,  these  usually  located  on  a  lobe  or  expansion  (Fig.  146). 
(Embia,  Haploembia,  widespr.;  Rhagadochir,  Donaconethis, 
Ethiop.;  Pararhagadochir,  Neotrop.)    EMBlIDiE 
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Left  cercus  one-jointed  in  adult  male,  with  no  distinct  second  joint. 
(Notoligotoma,  Austr.;  Ptilocerembia,  Mai.) 

NOTOLIGOT6MID^E 

Wings  with  well  developed  venation;  anterior  branch  of  the  cubitus 
forked;  abdominal  terminalia  nearly  symmetrical;  comparatively 
large  species  (15—18  mm.  in  length).   (Clothoda,  Neotrop.) 

CLOTHODIDiE 

Wings  with  poorly  developed  venation,  only  the  first  three  branches 
of  the  radius  and  one  cubital  vein  distinct;  abdominal  terminalia 
strongly  asymmetrical;  small  species  (5—8  mm.  in  length). 
(Oligembia,  Neotrop.)   OLIGEMBIIDjE 


Figs.  143-147.     Embiodea 

143.  Oligotoma,  female  (Melander)  Oligotomidae. 

144.  Donaconethis,  wings  (Enderlein)  Embiidae. 

145.  Rhagadochir.  a,  front  tarsus;  b,  middle  tarsus;  c,  hind  tarsus  (Silvestri)  Embiidae. 

146.  Rhagadochir,  apex  of  abdomen  of  male  (Enderlein)  Embiidae. 

147.  Oligotoma,  wings  (Enderlein)  Oligotomidae. 
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ORDER  IS6PTERA 

Small  or  medium-sized,  elongate,  feeble  insects  living  in  large  colonies 
and  occurring  as  winged  sexual  individuals  and  wingless  workers  and 
soldiers;  usually  with  weak  chitinization,  especially  in  the  sterile  castes 
which  are  soft-bodied  and  white,  except  for  the  heavily  chitinized  head. 
Head  large,  free,  rather  vertical;  eyes  and  two  ocelli  usually  present  in 
the  winged  forms,  or  absent  in  the  workers.  Mandibles  strong,  often 
very  large;  antennae  filamentous,  more  or  less  moniliform.  Prothorax 
free,  but  much  smaller  than  the  head.  Legs  similar,  formed  for  running 
or  walking;  tarsi  four-  or  rarely  five-jointed,  with  well  developed  claws. 
Wings  similar,  long  and  narrow,  deciduous  soon  after  maturity  at  a 
preformed  transverse  suture  near  the  base;  long  and  narrow,  super- 
imposed over  the  abdomen,  the  hind  pair  very  rarely  with  an  anal  area; 
venation  almost  always  much  reduced  and  without  crossveins.  Cerci 
short,  one-  to  three-,  rarely  eight-jointed.  Metamorphosis  very  incomplete. 
White  ants,  Termites. 
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Males  and  Females  {Sexual  Forms) 

1.  Tarsi  four-jointed  in  all  castes,  sometimes  with  the  indication  of  a 

fifth  joint;  fore  and  hind  wings  similar,  narrow,  the  hind  pair 
without  anal  lobe;  transverse  basal  suture  present  on  all  four 

wings    2 

Tarsi  five-jointed;  hind  wing  with  a  well  developed  anal  area  which 
is  capable  of  being  folded  beneath  the  remainder  of  the  wing; 
transverse  basal  suture  present  only  on  fore  wing.  (Mastotermes, 
Austr.)    (Fig.   154) MASTOTERMiTIMl 

2.  Fontanel  (the  opening  of  the  frontal  gland  on  the  face)  wanting; 

radius  usually  with  one  or  more  superior  branches  forming  a 

costal  field;  clypeus  usually  not  divided  by  a  median  line 3 

Fontanel  always  present  in  the  adult;  radius  simple,  not  or  indistinctly 
forming  any  superior  branches;  clypeus  with  a  median  sutural 
line.  Species  usually  living  in  populous  colonies,  often  in  large  and 
elaborately  constructed  nests   5 

3.  Ocelli  absent  4 

Ocelli  present;  basal  stub  of  fore  wing  short;  cerci  two-jointed;  no 

true  worker  caste.  (Kalotermes,  Neotermes,  all  warm  regions; 
Cryptotermes,  widespr.;  Calcaritermes,  Am.).  (PROTERMfTI- 
D/E,  CALOTERM1TID/E) KALOTERMfTID^E 

4.  Worker  caste  wanting,  living  in  small  colonies  in  wood;  basal  stub 

of  fore  wing  longer  than  that  of  hind  wing  .  .  .  .TER.MOPSID.fli 

a.  Tarsi  with  pulvilli,  a  fifth  joint  separated  from  the  fourth  on  the 

upper  side;  cerci  long,  four-  to  eight-jointed.  (Archotermopsis, 
Ind.,  also  fossil  in  Baltic  amber;  Hodotermopsis,  Indomal.) 

TERMOPSiNfli 
Tarsi  without  pulvilli,  only  four  tarsal  joints  visible  b 

b.  Eyes  of  the  soldier  caste  well  developed,  clearly  composed  of  facets 

around  the  periphery;  cerci  four-  or  five-jointed.    (Stolotermes, 

Austr.,  S.  Afr.)    STOLOTERMITlNfli 

Eyes  of  the  soldier  caste  poorly  developed;  cerci  five-jointed.  Species 
nesting  in  the  trunks  of  trees.  (Porotermes,  Austr.,  Chile; 
Planitermes,  S.  Afr.)  POROTERMITlNflE 

Worker  caste  present,  living  in  populous  underground  colonies; 
integument  of  soldiers  and  workers  strongly  pigmented;  basal 
stub  of  fore  wing  not  reaching  to  the  base  of  the  stub  of  hind 
wing.    (Hodotermes,  Ethiop.;  Anacanthotermes,  Holarc). 

HODOTERMlTIDfli 

5.  Stubs  of  fore  wings  longer  than  those  of  the  hind  wings  (except  the 

African  Psammotermes);  cerci  two-jointed;  wing  surface  often 
reticulated;  radial  sector  present,  simple;  wings  usually  more  or 
less  transparent.    (Rhinotermes,  Serritermes,  Neotrop.;  Reticuli- 
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termes,  Holarc;  Arrhinotermes,  Coptotermes,  Schedorhinotermes, 
widespr.;  Termitogeton,  Indomal.).    {MESOTERMlTlD/E) 

RHINOTERMfTID,E 


A 


Figs.  148-154.     Isoptera 

148.  Termes,  queen   (Hegh)   Termitidae. 

149.  Kalotermes,  wings  (Kalotermitidae). 

150.  Nasutitermes,  head  of  worker.  Termitidae. 

151.  Nasutitermes,  mandible  of  worker.   Termitidae. 

152.  Reticulitermes,  wings  (Banks)  Rhinotermitidae. 

153.  Termes,  worker  (Hegh)  Termitidae. 

154.  Mastotermes,  wings  (Desneux)  Mastotermitidae. 

Stubs  of  fore  wings  short,  not  reaching  the  base  of  the  hind  wings; 
cerci  one-  or  two-jointed;  wing  surface  never  completely  reticu- 
lated; radius  strongly  reduced  or  absent;  wings  more  or  less  opaque. 
(Microtermes,  Amitermes,  Microcerotermes,  Nasutitermes, 
widespr.;  Termes,  Macrotermes,  Ethiop.,  Indomal.;  Cubitermes, 
Ethiop.;  Capritermes,  Indomal.;  Neocapritermes,  Neotrop., 
Ethiop.;  Microcapritermes,  Austr.).    (METATERMlTID/E) 

TERMfTID,E 

Soldiers 

1.    Tarsi  distinctly  five-jointed    MASTOTERMITIDAE 

Tarsi  four-jointed,  rarely  with  an  indistinct  fifth  joint  2 


124  bulletin:  museum  of  comparative  zoology 

2.  Fontanel  absent;  eyes  present;  mandibles  often  with  very  strong 

teeth    3 

Fontanel  present;  eyes  entirely  absent  or  rarely  slightly  indicated  .  .  4 

3.  Compound  eyes  usually  very  distinct,  black,  rarely  not  pigmented; 

antennae  with  23  to  31  joints;  legs  rather  long  and  weak,  extend- 
ing well  beyond  body;   cerci   prominent,  usually   with   three   or 

more  joints HODOTERMITID^ 

Compound  eyes  present  as  white,  rarely  pigmented,  finely  faceted 
spots;  antenna;  with  10  to  20  joints;  cerci  very  short,  with  two  or, 
rarely,  three  joints KALOTERMfTID^ 

4.  Pronotum  flat,  without  separated  lobes  in  front;  head  not  nasute; 

mandibles  not  toothed RHINOTERMfTID^ 

Pronotum  saddle-shaped,  with  distinct  lobes  in  front;  head  either 
nasute  or  with  toothed  mandibles  TERMlTID-fls 
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ORDER  CORRODENTIA 

(PSOCOPTERA,  COPEOGNATHA) 

Usually  small  or  minute  insects,  rarely  of  moderate  size,  with  short, 
soft  body  and  usually  winged.  Head  large,  free,  vertical,  with  a  strong 
Y-shaped  suture  above;  eyes  large  and  prominent,  except  in  a  few 
wingless  forms;  three  ocelli  generally  present;  antennas  long  and  slen- 
der, filiform  or  bristle-like,  many  (13—50)  jointed;  mandibles  strong, 
toothed  and  with  a  grinding  surface.  Prothorax  almost  always  very 
small;  mesothorax  and  metathorax  usually  separated,  although  rarely 
completely  fused.  Wings  usually  ample,  sometimes  much  reduced  or 
entirely  absent;  when  at  rest  generally  held  in  a  sloping  position, 
folded  backwards  over  the  body;  fore  pair  larger  than  the  hind  pair, 
sometimes  scaly  or  hairy;  venation  reduced,  with  few  or  no  crossveins; 
one  or  several  of  the  veins  frequently  strongly  curved.  Abdomen  usually 
short,  with  nine  or  ten  segments;  cerci  absent.    Legs  similar,  fitted  for 
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running,  the  coxae  close  together;  tarsi  two-  or  three-jointed,  the  first 
joint  very  long;  two  tarsal  claws.  Metamorphosis  incomplete,  the  nymph 
similar  to  the  adult  form;  terrestrial  in  all  stages.  Psocids,  Book  lice, 
Bark  lice. 

1.   Tarsi  three-jointed.    (Fig.  165) 2 

Tarsi  two-jointed.    (Fig.  156) 10 
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155. 
156. 
157. 
158. 
159. 
160. 
161. 
162. 
163. 
164. 
165. 
166. 


Figs.  155-166.     Corrodentia 

Psocus,  wings  (Comstock  and  Needham)  Psocidae. 
Caccilius,  tarsus  (Tillyard)  Caeciliidae. 
Lepinotus  (Tillyard)  Atropidae. 
Oxypsocus,  wings   (Tillyard)   Lepidopsocidae. 
Perientomum,  wings   (Enderlein)    Perientomidae. 
Embidotroctes,  wings  (Kolbe)  Liposcelidae. 
Caccilius,  wings  (Tillyard)  Caeciliidae. 
Thyrsophorus,  wings  (Enderlein)  Thyrsophoridae. 
Vulturops,  wings  (Corbett  and  Hargreaves)  Psoquillidae. 
Mesopsocus,  wings  (Tillyard)  Mesopsocidae. 
Myopsocus,  tarsus  (Tillyard)  Myopsocidae. 
Liposcelis  (Marlatt)  Liposcelidae. 
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2.  Thorax  composed  of  three  distinct  parts,  the  mesothorax  separated 

from  the  metathorax  by  a  suture;  usually  winged,  rarely  with 

the  wings  reduced  or  absent 3 

Thorax  composed  of  two  parts,  the  meso-  and  metathorax  fused 
and  without  suture  between  them;  wings  usually  entirely  absent, 
if  present  without  forked  veins;  second  joint  of  palpi  without 
clubbed  sense  organs.  (Figs.  160,  166).  (Liposcelis  (=  Troctes) 
(L.  divinatbria,  Book  louse,  Cereal  psocid),  cosmop.;  Tropusia, 
widespr.;  Pachytroctes,  Palmare;  Embidopsocus,  Neotrop.;  Em- 
bidotroctes,  Ethiop.)  (TR6CTIDA1)  (Including  PACHY- 
TR6CTID/E)    LIPOSCfiLIDiE 

3.  Wings  present;  prothorax  much  smaller  than  the  mesothorax  ...  .4 
Fore  wings  absent  or  very  small  and  without  venation;  hind  wings 

entirely  absent;  prothorax  larger  than  the  mesothorax.  (Atro- 
pos  (  =  Trbgium)  {A.  pulsatbria,  Death  watch),  widespr.;  Lepi- 
notus  (Fig.  157),  Leprolepis,  Hyperetes).  (Including  TRO- 
GllDA?)    ATROPIDjE 

4.  Wings  fully  formed,  with  complete  venation 5 

Venation  of  wings  incomplete,  the  fore  wings  oval  or  rounded  and 

much  thickened;  the  veins  usually  very  broad;  hind  wings  re- 
duced or  absent;  without  scales.  (Psoquilla,  Holarc;  Psocinella, 
Vulturops,  Am.)  (Fig.  163) PSOQUfLLID^E 

5.  Second  branch  of  cubitus  and  first  anal  vein  in  fore  wing  meeting 

or  closely  approaching  each  other  at  apex  (Fig.  164) 7 

Second  branch  of  cubitus  and  first  anal  vein  in  fore  wing  divergent 
toward  apex,  or  at  least  not  approaching  each  other;  body  and 
wings  clothed  with  hairs  or  scales;  wings  more  or  less  pointed; 
antennae  with  more  than  thirteen  joints  (Fig.  158) 6 

6.  Hind  wings  with  a  very  narrow  closed  cell  at  the  base  between  the 

media  and  cubitus;  wing  scales  of  symmetrical  form,  similarly 
curved  on  their  two  sides;  antennae  with  20  to  25  joints.    (Fig. 

159).    (Perientomum,   Ind.)    PERIENTOMID^E 

Hind  wings  without  a  closed  cell;  wing  scales  usually  asymmetri- 
cal; antennae  with  26  to  47  joints.  (Fig.  158).  (Lepidopsdcus, 
Lepidilla,  Echinopsocus,  Echmepteryx,  Oxypsocus).  (EMPHERl- 
ID/E,  LEPlDlLLlD/E)   LEPIDOPSOCID^ 

7.  Antennae  13-jointed 8 

Antennae  with  22  to  25  joints;  body  and  wings  not  scaled;  media 

two-  or  three-branched;  prothorax  visible  from  above.  (Phyl- 
lipsocus,  Psylloneura,  Deipnopsocus,  Rhyopsocus).  (Including 
PSOCATR6PIDA?)    PHYLLIPS6CID^ 

8.  No  scales  on  body  or  wings;  only  one  anal  vein  in  the  fore  wing  .  .  .9 
Body  and  wings  scaled;  two  anal  veins  in  the  fore  wing.    (Am- 

phientomum,  Ethiop.,  Ind.;  Tineomorpha,  Ind.;  Stigmatopathus, 
Cymatopsocus,  Indomal.)    AMPHIENTOMID^E 
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9.  Apex  of  cubitus  in  fore  wing  bent  forward  into  a  loop  toward  the 
media,  but  not  touching  it  (Fig.  164);  very  small  species. 
(Hemineura,  Elipsocus,  Philotarsus,  Mesopsocus,  Psilopsocus, 
Actenotarsus).    (Including  EL1PSOCID/E,  PHILOTARSID/E). 

MESOPSOCIDiE 
Cubital  loop  in  fore  wing  either  just  touching  the  media,  or  fusing 
with  it  for  a  short  distance  (Fig.  165);  larger  species.   (Myopsocus, 
Propsocus,  Pentacladus,  Photodes,  Lichenomima,  Tricladellus) 

MYOPS6CIDiE 

10.  Prothorax  well   developed,  visible   from  above;   wings   reduced   in 

the  female;  of  full  size  in  the  male,  but  with  the  venation  in- 
complete.  (Archipsocus,  Ind.)  ARCHIPSOCID,E 

Prothorax  very  small,  not  visible  from  above 11 

11.  Apex  of  cubitus  in  fore  wing  not  bent  forward  into  a  loop,  or  if 

thus  bent  the  loop  does  not  meet  the  media.  (Figs.  156,  161). 
A  cosmopolitan  group.  (Caecilius,  Amphipsocus,  Callistoptera, 
Epipsocus,  Pterodela).  (Including  EPIPSOCIDJE,  AM  PHI  P- 
S6CID/E,  PTEROD&LID/E,  STENOPSOCIDJE).   (PERIPS6- 

CID/E,  LACHESlLUD/E)   CyECILIIM 

Apical  part  of  cubitus  bent  forward  into  a  loop  that  touches  the 
media  or  fuses  with  it  for  a  short  distance 12 

12.  Second  branch  of  radial  sector  (R4  +  5)  fused  with  the  media  or 

connected  with  it  by  a  crossvein  (Fig.  162);  third  and  fourth 
antennal  joints  lengthened,  thicker  and  more  densely  hairy  than 
the  joints  beyond;   large   species.     (Thyrsophorus,   Dictyopsocus, 

Ischnopteryx,  Neotrop.)    THYRSOPHORIDiE 

Second  branch  of  the  radial  sector  free  from  the  media;  third  and 
fourth  antennal  joints  similar  to  the  apical  ones;  moderate- 
sized  or  rather  large  species.  An  extensive  and  cosmopolitan 
group.  (Ceratipsocus,  Amphigerontia,  Eremopsocus,  Hemipsocus, 
Lasiopsocus,  Psocus,  Ta:niostigma)  (Fig.  155).  (Including 
HEMIPS6CIDJE)  PSOCIM 
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ORDER  ZORAPTERA 

Minute,  terrestrial  species  of  social  habits,  living  in  colonies;  dimorphic, 
both  sexes  represented  by  winged  and  wingless  individuals.  Body  de- 
pressed. Head  free,  somewhat  inclined.  Antennae  moniliform  or  filiform, 
nine-jointed,  the  second  and  often  also  the  third  joint  smaller  than  the 
others;  in  the  nymph  eight-jointed.  Mandibles  well  developed,  toothed 
and  fitted  for  biting.  Eyes  and  ocelli  present  in  the  winged  form;  absent, 
or  the  eyes  present  as  vestiges,  in  the  wingless  one.   Thorax  large,  but 
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Figs.  167-169.     Zoraptera 

167.  Zorotypus,  cercus  (Karny)  Zorotypidae. 

168.  Zorotypus  (Silvestri)  Zorotypidae. 

169.  Zorotypus,  winged  form  (Caudell)  Zorotypidae. 


no  wider  than  the  head;  prothorax  free,  not  concealing  the  head  nor 
expanded  laterally;  meso-  and  metathorax  distinctly  separated.  Abdomen 
elongate-oval,  never  much  longer  than  the  thorax,  with  ten  strongly 
transverse  segments;  cerci  short,  oval,  one-jointed,  with  a  bristle-like 
appendage  at  tip.  Legs  similar,  formed  for  running;  hind  femora  stout, 
sometimes  armed  beneath  with  spiny  bristles;  tarsi  two-jointed,  the  first 
joint  short,  the  second  with  two  claws  at  tip.  Metamorphosis  gradual, 
the  nymph  similar  to  the  adult,  especially  to  the  wingless  form.  Winged 
form  with  narrow,  membranous  wings,  the  fore  pair  larger;  venation 
greatly  reduced;  wings  commonly  falling  off  after  maturity,  leaving  a 
stub  attached  to  the  body,  but  not  separating  at  a  preformed  suture; 
body  of  winged  form  more  heavily  chitinized  than  in  the  wingless  one. 
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Both  the  alate  and  apterous  forms  of  both  sexes  are  fertile  and  there  is 
no  worker  caste. 

One    family.     (Zorotypus,    Nearc,    Neotrop.,    Indomal.,    Ethiop., 
Hawaii,  Samoa,  Fiji).  (Figs.  167,  168,  169) ZOROTYPIDiE 
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ORDER  MALL6PHAGA 

(L1P6PTERA) 

Small  wingless  insects  averaging  two  mm.  and  very  rarely  over  five 
mm.  in  length.  Body  oval,  or  elongate,  very  strongly  flattened;  usually 
strongly  chitinized  and  generally  with  a  conspicuous  color  pattern  of 
pale  or  yellowish  markings  contrasting  with  spots  or  bands  of  dark 
brown  or  black.  Mouth  inferior,  mandibles  strong;  antennae  three-  to 
five-jointed;  prothorax  free,  rarely  fused  with  the  mesothorax;  legs 
short,  no  cerci.  Metamorphosis  very  incomplete.  External  parasites 
of  birds,  more  rarely  of  mammals,  during  entire  life,  feeding  on  feathers, 
fur  or  skin.  Bird  lice,  Biting  lice. 

1.  Abdomen  consisting  of  more  than  seven  segments;  basal  pair  of 

abdominal  spiracles  usually  on  the  second  segment 2 

Abdomen  with  only  seven  visible  segments;  basal  pair  of  abdominal 
spiracles  on  the  first  segment.  Parasites  of  mammals.  (Heptap- 
sogaster,  Neotrop.) HEPTAPSOGASTRIDiE 

2.  Palpi  present,  two-  to  four-joint.ed;   antennae   usually   four-jointed 

and  generally  more  or  less  distinctly  clavate  or  capitate  (Fig. 
170),  concealed  in  a  groove  on  the  underside  of  the  head;  man- 
dibles  horizontal;   meso-  and  metathorax   usually   separated   by 

a  suture.    (Suborder  AMBLYCERA)    3 

Palpi   absent;    antennae   three-    or    five-jointed,    filiform,    not   con- 
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cealed;  mandibles  vertical;  meso-  and  metathorax  fused.    (Sub- 
order ISCHN6CERA) 8 

3.    Tarsi  with  two  claws;  species  usually  infesting  birds  4 

Tarsi  with  at  most  a  single  claw  on  the  middle  and  hind  legs,  and 
usually  on  the  front  pair  also,  although  these  rarely  bear  two 
claws;  claw  rarely  wanting  (Fig.  174);  some  of  the  legs  almost 
always  modified  to  form  hair  claspers.  (Gyropus,  Protogyropus, 
Monogyropus,  Gliricola,  on  guinea  pigs  and  other  rodents,  mainly 
Neotropical)      GYR6PIM 
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Figs.  170-174.     Mallophaga 


170.  Gyropus,  head  (Ewing)  Gyropidas. 

171.  Lipeurus  (Paine)  Philopteridx. 

172.  Philopterus  (Paine)   Philopterida:. 

173.  Gyropus,  tip  of  front  leg  (Ewing)  Gyropidae. 

174.  Gliricola,  tip  of  front  leg  (Ewing)  Gyropidae. 

4.  Antennae    strongly    clubbed,    five-jointed;    legs    long    and    slender; 

body  clothed  with  stiff,  slender  spines;  species  infesting  Austral- 
ian kangaroos  and  wallabies.  (Boopia,  Heterodoxus,  Latumcepha- 

lum)   BOOPIIM) 

Antennae  not  strongly  clubbed,  four-jointed  5 

5.  Prothorax  appearing  like  the   metathorax  inverted,  usually   fused 

with  the  mesothorax;   only  five  abdominal  segments  with   spir- 
acles.   (Trimenopon,  Philandesia,  Cummingsia;  Neotropical  on 

rodents)    TRIMENOP6NID^ 

Prothorax  not  appearing  like  the  metathorax  inverted 6 
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6.  Head   evenly   expanded   behind,   broadly   triangular   and   strongly 

enlarged  on  the  temples.  (Menopon,  widespr.  (M.  gallwce, 
Chicken  louse);  Colpocephalum,  Myrsidea,  Trindton,  wide- 
spr.; on  birds)    MENOPONIDjE 

Head  not  evenly  expanded  and  broadly  triangular,  not  enlarged  on 
the  temples    7 

7.  Sides  of  head  with  a  strong  lateral  swelling  in  front  of  the  eye; 

spiracles  on  abdominal  segments  three  to  eight.  (Laemoboth- 
rion,  Holarc,  Ethiop.,  Neotrop.;  on  birds).  L.#;MOBOTHRiID,E 
Head  with  the  sides  straight  or  concave;  spiracles  on  abdominal 
segments  two  to  seven.  (Ricinus  (=  Leiotheum),  widespr.; 
Trochilcecetes,  Am.;  on  birds).  (LEIOTHEIDAi).  .   RIClNID^ 

8.  Tarsi    with    one    claw;    antennae    three-jointed;    species    infesting 

mammals   9 

Tarsi  with  two  claws;  antennae  five-jointed 10 

9.  Tarsal   claws   simple,  not   dentate.    (Trichodectes,   Eutrichophilus, 

Bovicola,  widespr.).    (Including  BOVIC6LIDA1). 

TRICHODECTID^ 
Tarsal  claws  of  middle  and  hind  legs  dentate  or  serrate.   (Dasyonyx). 

DASYONYGID^E 

10.  Species  infesting  birds  11 

Species   infesting   mammals;   head   heavily   chitinized   at   the   sides 

and  armed  with  strong  hooks;  last  joint  of  antennae  somewhat 
swollen  or  clubbed.    (Trichophilopterus,  Ethiop.) 

TRICHOPHILOPTERID^E 

11.  Meso-  and  metathorax  clearly  separated  by  a  suture;  eyes   deeply 

constricted.    (Nesiotinus,  Kerguelen  Is.,  on  penguins). 

NESIOTINIDjE 
Meso-  and  metathorax  not  separated  by  a  distinct  suture.  (Gon- 
iodes,  Gonlocotes,  Lipeurus  (Fig.  171),  Philooterus  (Fig.  172), 
Degeeriella,  Esthiopterum,  widespr.;  Aptencola,  N.  Zeal.;  on 
birds).  (Including  MElNERTZHAGENlGLUD/E)  .  (GON16- 
DIDM)    PHILOPTERID.E 
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ORDER  THYSANOPTERA 

(PHYS6PODA) 

Small  or  minute,  usually  depressed,  slender  insects  with  the  wings 
often  reduced  in  size,  and  frequently  capable  of  jumping,  feeding  gen- 
erally on  plant  sap,  or  more  rarely  on  animal  juices.  Head  vertical, 
free;  eyes  well  developed;  usually  three  ocelli;  mouthparts   fitted   for 


Figs.  175-178.    Thysanoptera 

175.  Heliothrips  (Russell)  Thripidx. 

176.  Euthrips,  apex  of  abdomen  of  female,  showing  ovipositor  (Russell). 

177.  Thrips  Thripidas. 

178.  Cephalothrips,  head.    (Peterson). 

sucking,  inferior,  asymmetrical,  consisting  of  a  triangular  clypeus  fused 
with  the  bases  of  the  maxilla?  to  form  a  sheath  that  encloses  the  man- 
dibular and  maxillary  setse.  Prothorax  free;  wings  four,  similar,  nar- 
row, with  few  or  no  veins,  closely  fringed  with  long  bristles,  often 
vestigial  or  absent.  Legs  similar;  tarsi  one-  or  two-jointed,  with  one 
or  two  claws,  and  with  a  bladder-like  or  hoof-like  enlargement  at  tip. 
Abdomen  with  ten  visible  segments;  terminal  one  frequently  tubular; 
basal  one  often  closely  attached  to  the  thorax.    Ovipositor  present  or 
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absent,  when  present  consisting  of  four  more  or  less   parallel,   often 

strongly    curved    pieces.     Metamorphosis    gradual,  the    nymphs    very 

similar  to  the  adult;  wings  developing  externally;  penultimate   instar 
often  quiescent. 

1.  Wing   surface   microscopically    hairy;   wings    usually    present,    fore 

wing  with  a  marginal  vein  and  at  least  one  longitudinal  vein 
attaining  the  wing  tip;  last  abdominal  segment  rarely  tubular, 
in  the  female  usually  conical  and  longitudinally  divided  beneath, 
in  the  male  usually  rounded  at  tip;  ovipositor  present,  saw-like, 

composed  of  four  pieces.    (Suborder  TEREBRANTIA).  2 

Wing  surface  bare,  without  pubescence;  fore  wing  veinless,  or  at 
most  with  a  single,  abbreviated  median  vein,  wings  often  absent; 
last  abdominal  segment  tubular  in  both  sexes  and  not  divided 
beneath;  no  ovipositor.    (Suborder  TUBULIFERA) 11 

2.  Ovipositor   curved    upwards;   wings    usually   broad,   with    the    tips 

rounded;  body  not  flattened;  antennae  nine-jointed 3 

Ovipositor  curved  downwards;  wings  when  present  narrower  and 
almost  always  pointed  at  tips;  body  more  or  less  flattened;  an- 
tennae six-  to  nine-jointed.   (THRIPOIDEA) 7 

3.  Labial  palpi  with  fewer  joints  than  the  maxillary  palpi;  all  joints 

of  antennae  usually  freely  movable   4 

Labial  palpi  with  the  same  number  of  joints  as  the  maxillary  palpi, 
or  with  one  more  joint;  last  three  to  five  joints  of  antennae  closely 
united,  not  freely  movable 6 

4.  Maxillary  palpi  with  seven  or  eight  joints 5 

Maxillary    palpi   with    three   joints;    labial   palpi    with    two    joints. 

(Melanothrips,  Palaearc;  Ankothrips,  widespr.;  Cranothrips, 
Austr.)    (Including  DACTULlOTHRlPIDM). 

MELANOTHRfPID^ 

5.  Labial  palpi  with  four  joints;  wings  greatly  narrowed  at  the  base, 

expanding  broadly  and  rounded  at  apex.    (Mymarothrips) 

MYMAROTHRfPID^ 
Labial   palpi    with    three    to    five   joints;    wings    not   thus    clavate. 
(Desmothrips,  Austr.;  6rothrips,  Nearc;  Stomatothrips). 

OROTHRfPIDyE 

6.  Antennae  extremely  long  and  slender,  the  third  joint  at  least  ten 

times  as  long  as  thick  and  as  long  as  the  head  (Fig.  179),  joints 
three  and  four  without  elongated  sensory  areas;  fore  wing  slen- 
der, without  crossveins;  anterior  ocellus  absent  or  very  small. 
(Franklinothrips,    Nearc,    Ethiop.;    Corynothriooides,    Ethion.). 

FRANKLINOTHRfPID^ 
Antennae  much  shorter;  joints  three  and  four  with  elongated  sen- 
sory  areas;   wings   broader,   the   fore   wing   with   distinct   cross- 
veins;  three  well  developed  ocelli.    (iEolothrips,  Archaeolo'hriDS, 
Rhipidothrips).   (COLEOPTRAT1D/E)   .     ^OLOTHRfPID^E 
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7.  Antennae   nine-jointed,  sometimes   apparently   ten-jointed,   without 

an  apical  stylus;  front  tarsus  with  a  claw-like  projection  at  the 
base  of  the  second  joint;  third  and  fourth  joints  of  antennae 
enlarged,  conical.  (Heterothrips,  Am.).  HETEROTHRfPID^ 
Antennae  six-  to  eight-jointed,  rarely  with  the  second  joint  divided 
by  a  suture  so  that  the  antennae  appear  to  be  nine-jointed;  an- 
tennae usually  with  a  one-  or  two-jointed  style  at  apex  (Fig.  183); 
front  tarsus  simple,  without  appendage  on  second  joint;  third 
and  fourth  joints  of  antennae  not  conical 8 

8.  Antennae  not  moniliform,  six-  to  eight-jointed,  always  with  apical 

style;  pronotum  simple  above,  without  longitudinal  sutures;  front 
and  hind  femora  slender;  ovipositor  almost  always  well  de- 
veloped  9 

Antennae  moniliform  (Fig.  180),  eight-jointed,  without  apical  style; 
pronotum  with  a  longitudinal  suture  at  each  side;  front  and 
hind  femora  greatly  thickened  (Fig.  182);  ovipositor  much  re- 
duced.   (Merothrips,  Nearc,  Neotrop.)  MEROTHRfPID^ 

9.  Sixth  joint  of  antennae  well  developed,  usually  as  large  as  or  larger 

than  the  fifth  (Fig.  183)  10 

Sixth  or  sixth  and  seventh  joints  of  antennae  very  small,  style-like, 
very  much  smaller  than  the  fifth.    (Ceratothrips,  Palaearc). 

CERATOTHRfPID^ 

10.  Last  abdominal  segment  in  female  cylindrical,  very  heavily  chitin- 

ized, ninth  and  tenth  segments  with  extremely  long,  stout,  thorn- 
like bristles.  (Panchaetothrips,  India;  Dinurothrips,  Mac  ru  roth  rips). 

PANCH^TOTHRIPID^; 
Last  abdominal  segment  in  female  conical,  weakly  chitinized,  rarely 
more  heavily  chitinized  than  the  preceding  segments;  ninth  and 
tenth  segments  never  with  large  thorn-like  bristles.  (Figs.  175, 
183,  185).  (Heliothrips,  Thrips,  Frankliniella,  Anaphothrips, 
Physothrips  and  many  other  genera).    (STENOPTER1D/E). 

THRfPID^E 

11.  Maxillary  palpi  two-jointed;  antennae  with  seven  or  eight,  usually 

eight  joints;  middle  coxae  further  apart  than  the  other  pairs.  .12 
Maxillary  palpi  one-jointed;  antennae  with  four  to  seven  joints; 
hind  coxae  further  apart  than  the  other  pairs.  (Fig.  181).  (Uro- 
thrips,  Ethiop.;  Stephanothrips,  Ethiop.,  Neotrop.;  Bradythrips, 
Neotrop.;    Bebelothrips,    Palaearc).     (UROTHRIPOIDEA). 

UROTHRIPID^E 

12.  Eighth  segment  of  abdomen  without  peg-shaped  projections  on  the 

posterior  edge. 13 

Eighth  abdominal  segment  with  long,  posteriorly  directed,  peg- 
shaped  projections  along  the  posterior  edge;  last  segment  of 
abdomen  extremely  short  and  stout.    (Chirothripoides). 

CHIROTHRIPOIDID^E 
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13.  Head  not  produced  anteriorly  in  front  of  eyes;  vertex  not  sharply 
conical,  rarely  prominently  overhanging  the  base  of  the  an- 
tennas  14 

Head  more  or  less  produced  in  front  of  the  eyes;  vertex  conical, 
usually  prominently  overhanging  the  base  of  the  antenna;  and 
bearing  the  front  ocellus  at  its  extremity;  usually  with  a  strong 
bristle  in  front  of  the  eye.  (Idolothrips,  Gigantothrips,  Actino- 
thrips) IDOLOTHRfPIDiE 


Figs.  179-185.     Thysanoptera 

179.  Franklinothrips,  antenna  (Hood)  Franklinothripidae. 

180.  Merothrips,  antenna  (Hood)  Merothripidae. 

181.  Bradythrips,  apex  of  abdomen  of  female  (Hood)  Urothripidae. 

182.  Merothrips,  leg  (Hood)  Merothripidae. 

183.  Frankliniella,  antenna  (Karny)  Thripidae. 

184.  Pygothrips,  apex  of  abdomen  of  female  (Hood)  Pygothripidae. 

185.  Thrips,  head  and  anterior  part  of  thorax  (Shaw)  Thripidae. 

14.  Male  with  a  stout  tubular  projection  at  each   side  of  the  sixth 

abdominal  segment.    (Megathrips,  Bacillothrips,  Megalothrips). 

MEGATHRfPID^ 
Sixth  abdominal  segment  of  male  simple,  without  a  tubular  pro- 
jection laterally 15 

15.  Last  abdominal  segment  greatly  elongated,  about  as  long  as  the 

remainder  of  the  abdomen  and  three  or  four  times  as  long  as  the 
head.    (Hystrfchothrips,  Holurothrips). 

HYSTRICHOTHRiPIM 
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Last  abdominal  segment  much  shorter,  never  greatly  lengthened  .16 

16.  Last  abdominal  segment  short,  swollen,  rounded  on  the  sides;  pre- 

ceding segments  very  much  shorter  than  wide  (Fig.  184).   (Pygo- 

thrips,  Austr.) PYGOTHRfPID^ 

Last  abdominal  segment  tubular,  slightly  narrowed  apically,  pre- 
ceding segments  not  transversely  linear,  the  ninth  usually  but 
little  wider  than  long 17 

17.  Third  joint  of  antennae  with  a  strong  crest-like  ring  of  large  sense 

cones  at  apex.   (Ecacanthothrips,  Indomal.;  Ormothrips). 

ecacanthothripim; 

Sense  organs  of  third  joint  no  more  strongly  developed  than  those 
of  the  other  joints 18 

18.  Sensory  cones  of  antennae  unusually  long  and  acute,  each  with  an 

accessory  cone  or  a  long,  slender  bristle,  the  joints  which  bear 
the  cones  much  swollen;  eyes  very  much  enlarged,  contiguous. 

(Eupatithrips,  Sedulothrips) EUPATITHRIPID^ 

Sensory  cones  not  remarkably  developed;  eyes  much  smaller. 
(Phloeothrips,  Trichothrips,  Liothrips,  Acanthothrips,  Zygothrips, 
and    many    others) PHLCEOTHRfPID^ 
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ORDER  HEMIPTERA 
SUBORDER  HOMOPTERA 

(RHYNCHOTA,  part) 

An  assemblage  of  very  diverse  insects,  difficult  to  define  in  a  general 
way;  usually  of  moderate  or  small  size,  rarely  large;  in  the  active 
forms  four  wings  are  present  in  both  sexes;  in  the  scale  insects  only  the 
males  are  winged,  and  they  have  the  hind  wings  absent;  wings  usually 
sloping  over  the  sides  of  the  body;  fore  wings  never  modified  into  a 
heavy  basal  and  thinner  apical  portion;  mouthparts  forming  a  jointed 
beak,  inserted  at  hind  edge  of  the  head  and  extending  between   the 
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front  coxae,  the  basal  joints  very  short,  rarely  the  beak  is  absent  in  the 
males.  Beak  formed  of  the  stylet-shaped  mandibles  and  maxillae  which 
are  enclosed  in  the  labium.  Cerci  wanting.  Metamorphosis  usually 
incomplete,  sometimes  complete  in  the  male  or  at  least  with  a  pupal 
stage  in  the  male  scale  insects,  rarely  so  in  the  female;  all  the  species 
vegetarian. 

1.  Beak  plainly  arising  from  the  base  of  the  head;  tarsi,  at  least  of 

middle  and  hind  legs,  three-jointed,  antennae  very  short,  with  a 
small  terminal  bristle;  active,  free-living  species.  (AUCHENOR- 
RHYNCHA)    2 

Beak  appearing  to  arise  between  the  front  coxae,  rarely  absent  in 
male  coccids  and  some  aphids;  tarsi  two-  or  one-jointed;  an- 
tennae usually  well  developed  and  thread-like,  sometimes  atro- 
phied or  absent,  without  conspicuous  terminal  bristle;  species 
often  incapable  of  moving,  or  inactive  in  the  female  sex.  (STER- 
NORRHYNCHA).    (GULAR6STRIA)    45 

Beak  arising  from  the  prothorax,  sheathed  at  base  by  propleural 
structures;  antennae  very  short.   (COLEORRHfNCHA) 63 

2.  Ocelli  (rarely  absent)   placed  between  the  eyes  on  the  vertex,  on 

the  front  margin  of  the  head,  or  on  the  front;  middle  coxae  short 
and  close  together,  hind  coxae  movable;  tegulae  absent;  fore 
wings  with  the  two  anal  veins  more  or  less  parallel,  or  the  second 

absent    3 

Ocelli  (rarely  absent)  placed  beneath  or  near  the  eyes,  usually 
in  cavities  of  the  cheeks;  middle  coxae  elongate,  widely  separate, 
hind  coxae  immovable,  fused  externally  with  the  metathorax; 
tegulae  present  as  a  scale  between  the  base  of  the  fore  wing  and 
the  side  angle  of  the  pronotum;  fore  wings  usually  with  the . 
two  anal  veins  joining  apically  to  form  a  Y-vein.  (Superfamily 
FULGOROIDEA.    Classification  from  F.  Muir,   1930) 28 

3.  Three  ocelli,  placed  close  together  on  the  disk  of  the  vertex;  an- 

tennae with  short  basal  joint,  terminated  by  a  hair-like  process 
which  is  divided  into  about  five  joints;  front  femora  thickened 
and  generally  spined  beneath,  hind  legs  not  fitted  for  jumping; 
empodia  absent;  male  almost  always  with  a  sound-producing 
structure  on  each  side  at  the  base  of  the  abdomen;  compara- 
tively large  species  with  entirely  membranous  wings;  nymphs 
subterranean.  Cicadas,  "Locusts,"  Harvest- flies.  (Figs.  186,  191, 
192,  198).  (Cicada  (C.  septendecim,  Periodical  Cicada  or  Seven- 
teen-year  locust),   Tibicen,   Platypodia)    CIGA.DID.fli 

Two  ocelli,  rarely  absent;  empodia  large;  jumping  species   4 

4.  Pronotum  not  prolonged  over  the  base  of  the  abdomen 5 

Pronotum  prolonged  backward  into  a  hood  or  process  of  variable 

form,  usually   much  elevated   and   more   or   less   concealing   the 
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scutellum  and  extending  over  the  abdomen,  often  the  prothorax 
is  grotesquely  enlarged  and  ornamented;  head  vertical,  cheeks 
not  dilated,  ocelli  located  between  the  eyes,  antennae  inserted 
between  and  in  front  of  the  eyes.  Tree  hoppers. 

MEMBRACIDAE 

a.   Scutellum  absent  or  vestigial,  entirely  concealed  beneath  the  prono- 

tum  b 

Scutellum  present,  usually  exposed.  (Tropidaspus,  Nicomia,  Tolania, 
Lycoderes,  Neotrop.;  Centrotus,  Tricentrus,  Palaearc,  Indomal.; 
Tylocentrus,  Microcentrus,  Am.)    CENTROTlN^E 
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Figs.  186-198.     Hemiptera 

186.  Cicada,  front  view  of  head  (Berlese)  Cicadidae. 

187.  Entylia  (Branch)  Membracidae. 

188.  Ceresa  (Marlatt)  Membracidae. 

189.  Ceresa,  antenna  (Marlatt)  Membracidae. 

190.  Ceresa,  fore  wing  (Marlatt)  Membracidae. 

191.  Cicada,  hind  leg  (Kolbe)  Cicadidse. 

192.  Cicada,  dorsal  view  of  head  (Maxwell-Lefroy)  Cicadidae. 

193.  Leaf  hopper,  dorsal  view  of  head  (Maxwell-Lefroy)  Jassidae. 

194.  Entylia,  antenna  (Branch)  Membracidae. 

195.  Entylia,  front  view  of  head  (Branch)  Membracidae. 

196.  Entylia,  hind  leg  (Branch)  Membracidae. 

197.  Gypona,  wings  (Metcalf)  Gyponidae. 

198.  Cicada,  wings.   Cicadidae. 
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b.  Front  tibiae  flattened,  foliaceous.    (Membracis,  Enchenopa,  Spongo- 

phorus,  Notocera,  Neotrop.;  Campylenchia,  Leiocyta,  Am.). 

MEMBRACiN^ 
Anterior  tibiae  simple,  not  flattened  or  leaf-like  c 

c.  Hind  tarsi  very  short,  much  shorter  than  the  front  or  middle  tibiae. 

(Alchisme,  Metcalfiella,  Neotrop.;  Platycotis,  Umbonia,  Am.). 

PLATYCOTIN^ 
Hind  tarsi  as  long  or  longer  than  the  front  or  middle  tibiae d 

d.  Third  apical  cell  of  corium  petiolate e 

Third   apical   cell   of  corium   truncate,   never   petiolate.     (Darnis, 

Rhexia,  Aconophora,  Hyphinoe,  Neotrop.;  Stictopelta,  Am.). 

DARNING 

e.  Tegmina  coriaceous,   opaque;   apical   veinless   border  very   broad; 

small  flattened  beetle-like  species.   (Tragopa,  Stilbophora,  Hariola, 

Neotrop.) TRAGOPlN^ 

Tegmina  entirely  or  almost  entirely  membranous,  the  apical  vein- 
less  border  narrow.  (Ceresa  (C.  biihalus,  Buffalo  tree  hopper, 
Figs.  188,  189,  190);  Stictocephala,  Entylia  (Figs.  194,  195,  196), 
Telamdna,  Am.;  Smilia,  Cyrtolobus,  N.  Am.;  Xantholobus, 
Nearc.) SMILIlN^E 

5.  Hind  coxae  short,  conical,  not  laterally  dilated;  tibiae  cylindrical, 

smooth,  the  hind  pair  usually  armed  with  one  or  two  stout  solid 
spines  and  with  a  cluster  of  spinules  at  apex;  ocelli  placed  on 
the  vertex,  rarely  absent;  flagellum  composed  of  a  large  pear- 
shaped  base  and  a  very  slender  seta;  nymphs  usually  producing 
a  mass  of  froth  in  which  they  live  on  the  stems  of  various  plants. 
Spittle   insects,   Frog   hoppers.    (Superfamily    CERCOPOIDEA. 

Classification  from  C.  F.  Baker)    6 

Hind  coxae  transverse,  reaching  the  side  margins  of  the  sternum; 
hind  tibiae  ridged,  with  a  double  series  of  articulated  spines  or 
seriately  bristly  (hairy  in  iEthalionidae);  cheeks  dilated.  Leaf 
hoppers,  Sharp  shooters.    (Superfamily  JASSOIDEA)   9 

6.  Scutellum  comparatively  small  and  short  (longer  than  pronotum 

only  in  Clastopteridae);  hind  wings  with  outer  fork  of  radius 
always  present  (sometimes  broken  at  apex),  thus  forming  a 
supernumerary  (first)  apical  cell,  the  cubitus  apically  forked  or 
simple;  fore  wings  with  claval  veins  when  present  usually  dis- 
tant and  without  connecting  erossvein    7 

Scutellum  as  long  as  or  longer  than  pronotum,  either  simply  long 
acuminate,  or  greatly  elevated  posteriorly  and  with  a  strongly 
curved,  free,  apical  spine  projecting  backward;  hind  wings  with 
outer  fork  of  radius  always  absent,  therefore  no  supernumerary 
(first)  apical  cell;  fore  wings  with  both  claval  veins  when  pres- 
ent fused  at  middle  or  before,  or  with  a  connecting  erossvein. 
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Tube-forming  spittle  insects.  Austr.,  Indomal.,  Ethiop.  (Figs. 
200,  204)   MACHjER6TIDjE 

a.  Scutellum  not  raised  apically  or  with  free  apical  spinous  append- 

age; anterior  margin  of  pronotum  strongly  extended  between 
eyes;  head  usually  obtuse-angulate;  cubitus  of  hind  wing  apically 
forked.  (Conmachaerota;  Hindola,  Enderleinia,  Malay;  Neuro- 
machaerota,  Ethiop.).  (ENDERLEINIlNrf).  HINDOLlN^ 
Scutellum  usually  greatly  raised  apically,  always  with  a  free  apical 
spinous  appendage  extended  backward;  anterior  margin  of  pro- 
notum but  very  slightly  extended  between  eyes;  head  strongly 
swollen  and  extended  in  front  of  eyes;  cubitus  of  hind  wing  not 
forked b 

b.  Form   slender,   body   of  scutellum   high,   arched   posteriorly,   with 

strong  dorsal  furrow;  pronotum  without  lamina tely  extended 
lateral  angles,  the  anterior  margin  somewhat  angulate  between 

eyes.    (Machserota) MACFLEROTlN^E 

Form  very  thick  and  stout;  body  of  scutellum  nearly  flat  and  with 
dorsal  furrow  subobsolete;  pronotum  with  lateral  angles  pro- 
duced into  high,  thin,  spreading  laminae;  anterior  margin  of 
pronotum  broadly,  gently  arcuate  between  eyes. 

MAXUDEIN,E 

7.  Pronotal  margin  between  eyes  usually  straight  or  slightly  arcuate, 

pronotum  commonly  strongly  enlarged  and  much  broader  than 
the  head  and  with  the  anterolateral  margins  usually  as  long  as 
or  longer  than  the  posterolateral;  front  commonly  more  or  less 
swollen  apically;  head  with  thickened   and   lobate  ridges   above 

the  antenna?.    (Tomaspis) TOMASPfDID^E 

Pronotal  margin  between  the  eyes  usually  strongly  arcuate  or 
subangulate,  the  pronotum  never  greatly  enlarged  and  rarely 
much  wider  than  head,  the  anterolateral  margins  usually  much 
shorter  than  the  posterolateral;  front  usually  swollen  basally, 
if  at  all;  supra-antennal  ridges  not  lobate  nor  greatly  thick- 
ened     8 

8.  Fore  wings  with  clavus  obliquely  truncate  at  apex;  corial  appendix, 

the  apical  portion  of  the  wing,  divided  into  two  very  broad  sub- 
equal  portions,  these  at  rest  infolded  at  end  of  the  stout  and 
broad  body  to  overlap;  fork  of  radius  in  hind  wings  forming  a 
very  short  first  apical  cell  considerably  before  apex;  cubitus  of 
hind  wings  not  forked  apically;  corium  with  three  apical  cells 
and   two   or  less   subapicals;   scutellum   longer   than    pronotum. 

(Clast6ptera  (Fig.  201)) CLASTOPTfiRIDiE 

Fore  wings  with  the  clavus  narrowly  acute  or  subacute  apically; 
corial  appendix  either  a  narrow  continuous  membranous  mar- 
gin, or  wanting,  never  bent  inward  beyond  the  clavus  to  overlap 


CLASSIFICATION   OF   INSECTS 


145 


at  end  of  body;  corial  venation  various  but  never  as  in  the 
Clastopteridae.  (Cercopa,  Ptyelus,  Aphrophora,  cosmop.; 
Monecphora,  widespr.;  Phymatostetha,  Indomal.;  Cosmoscarta, 
Palaearc,  Indomal.    (Figs.  199,  203)) CERC6PID,E 

Pronotum  enlarged,  swollen  and  with  a  median  ridge,  almost 
concealing  the  head  and  roundly  produced  over  the  base  of  the 
acute  scutellum.   (iEthialion,  Neotrop.;  Darthula,  India). 

^THIALI6NID^; 

Pronotum  not  thus  modified  to  cover  the  head,  although  sometimes 
with  lateral  protuberances.  (JASSID^,  in  the  broad  sense.  Clas- 
sification from  C.  F.  Baker,  Philippine  Jour.  Sci.,  1923.) 10 


202 


199. 
200. 
201. 
202. 
203. 
204. 


Figs.  199-204.     Hemiptera 

Spittle  insect  (Stearns)  Cercopidz. 

Machzrota,  profile  of  head,  pronotum  and  scutellum  (Baker)  Machzrotidz. 

Clastoptera,  wings  (Metcalf)  Clastopteridz. 

Oncometopia,  fore  wing  (Ball)  Tettigellidz. 

Aphrophora,  wings  (Metcalf)  Cercopidz. 

Machzrota,  wings  (Baker)  Machzrotidz. 


10.  Upper  part  of  front  strongly   raised   and   produced,  its   posterior 

portion  forming  a  large  part  of  the  superior  surface  of  the  head 
(crown);  the  true  vertex  confined  to  basal  portion  of  crown, 
the  ocelli  thus  on  posterior  disk  of  crown,  usually  remote  from 

eyes  and  not  visible  in  facial  view 11 

Upper  part  of  front  confined  entirely  to  face,  except  sometimes  for 
a  narrow  border;  ocelli  visible  in  facial  view 15 

11.  Lateral  sutures  of  front  distinctly  continued  over  the  obtuse  an- 

terior margin  of  the  crown  to  near  the  position  of  the  ocelli,  as 
in  the  Cercopidae;   antennae   between  and   near   the   eyes;  body 
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usually  elongate,  cylindrical,  head  often  angulate,  face  large, 
strongly  convex,  the  cheeks  rather  long  and  narrow.  (Tettigella, 
Cicadella,  Draeculacephala,  Graphocephala,  Kolba,  Oncometopia 
{=Procbnia)  (Fig.  202),  Tylozygus).  (PROCONllDsE,  TET- 
TIGONlELLID/E,  TETTIGONlIDtf,  CICADELLID/E). 

TETTIGELLIDjE 
Lateral  sutures  of  front  obsolete  beyond  antennae  or  beyond  an- 
terior border  of  crown 12 

12.  Antennae  not  far  removed  from  eyes  and  near  but  never  above  level 

of  eyes;  lateral  margins  of  front  obsolete  beyond  scrobes 13 

Antennae  situated  entirely  above  and  far  removed  from  eyes;  head 
anteriorly  transversely  thin  and  leaf-like,  often  concave  be- 
neath   14 

13.  Head  acutely  angled  between  crown  and  face,  the  face  of  narrow 

proportions;  lateral  sutures  of  front  entering  and  terminating 
in  antennal  scrobes,  the  face  shallowly  concave  or  weakly  convex, 
the  cheeks  moderately  swollen;  body  long,  ovate,  usually  flattened. 

(Gypona  (Fig.  197),  Xerophlcea) GYPONID^ 

Head  obtusely  rounded  between  the  strongly  declivous  crown  and 
face,  strongly  overhanging  the  latter,  which  is  deeply  concave; 
lateral  sutures  of  front  passing  mesad  of  antennae;  face  very  short, 
far  broader  than  long PENTHIMilDiE 

14.  Outlined  lower  part  of  front  short  and  broad. 

THAUMASTOSC6PIDiE 
Outlined  lower  portion  of  front  long  and  narrow;  large,  brownish 
species.    Principally  Indo-Australian.    (Ledra,  Ledropsis). 

LEDRIDiE 

15.  Vertex  entirely  superior,  occupying  nearly  all  or  all  of  crown,  the 

junction  with  the  front  occurring  on  anterior  border  of  crown, 
the  ocelli  on  or  near  anterior  border  of  head,  rarely,  in  some 

Jassidae  and  Ulopidae,  the  ocelli  indistinguishable   20 

Head  very  short,  sometimes  very  broad,  the  vertex  more  or  less 
roundly  curved  on  to  face  and  broadly  visible  in  facial  view; 
ocelli  facial  and  between  or  above  the  eyes;  basal  suture  of  front, 
when  present,  far  anterior  to  base  of  face;  that  portion  of  vertex 
visible  from  above  usually  very  short  and  broad 16 

16.  Anterior  margin  of  pronotum  extending  beyond  a  line  through  the 

anterior  margin  of  the  eyes 17 

Anterior  margin  of  pronotum  not  extending  beyond  the  anterior 
margin  of  the  eyes 18 

17.  Vertex  obtusely  angulate;  anterior  margin  of  pronotum  produced 

from  one-third  to  nearly  half  its  length  beyond  the  anterior  margin 
of  the  eyes;  head  and  pronotum  punctate  or  with  irregular  cari- 
nate  lines.   (Macropsis,  Oncopsis,  Holarc.) MACR6PSIDiE 
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Vertex  broadly  rounded;  anterior  margin  of  pronotum  produced  not 
more  than  one-fifth  or  one-sixth  its  length  beyond  the  anterior 
margins  of  the  eyes;  head  and  pronotum  finely  granulate. 
(Agallia,  Agalliopsis)    AGALLlIDiE 

18.  Frontal  suture  extending  beyond   the   antennal   pit   nearly   to   the 

ocellus;  head  wider  than  the  pronotum;  front  wings  bare  between 
the  veins.    (Eurymela,  Idiocerus).    {1D10CER1D/E). 

EURYMELID^ 
Frontal  suture  not  extending  beyond  the  antennal  pit 19 

19.  Head  narrower  than  the  pronotum;  front  wings  hirsute  between  the 

veins.    (Bythoscopus,  Stragania) BYTHOSCOPID^E 

Head  wider  than  pronotum;  front  wings  bare.  (Aceratogallia)  (see 
couplet  17)  AGALLIID^E,  part 

20.  Basal  suture  of  front  distinct  and  entire,  centrally  at  least,  approach- 

ing more  or  less  closely  the  anterior  margin  of  vertex;  when  sub- 
obsolete  above,  its  position  always  marked  by  a  fold  or  carina; 
in  the  latter  case,  the  remaining  portion  of  frontal  suture  is 
always  directed  toward  the  base  of  front  and  not  toward  ocellus; 
anterior  border  of  vertex  usually  marked  by  a  sharp  margin  or 

carina    21 

Basal  suture  of  front  usually  obsolete,  the  basal  lateral  sutures  run- 
ning to  and  terminating  at  or  near  ocelli;  vertex  usually  clearly 
connate  with  the  front,  only  in  highly  specialized  groups  with  a 
sharp  edge  or  with  transverse  carinas  on  anterior  border;  ocelli 
on  anterior  border  of  head  or  above  it.   (Fig.  193) JASSID^E 

a.  Fore  wings  with  well  developed  veins;  head  variously  formed  but 

not  excessively  long  and  narrow b 

Fore  wings  leathery,  with  obliterated  venation;  head  very  long  and 
gradually  tapering  in  front,  body  slender;  tibiae  weakly  spinose; 
Australian.    (Cephalelus  (Fig.  212),  Paradorydium). 

CEPHALELIN,E 

b.  Fore  wings  with  veins  branching  on  the  disk  so  that  they  form  a 

series  of  preapical  cells;  ocelli  present c 

Fore  wings  with  veins,  often  weak  at  base,  not  branching  on  the 
disk,  branching  only  near  apex  to  form  the  apical  cells;  ocelli 
vestigial  or  wanting.  (Typhlocyba  (Fig.  205)  (T.  australis,  Aus- 
tralian apple  leaf-hopper),  Dicraneura,  Empoa  (E.  rbsce,  Rose 
leaf-hopper),  Empoasca  (E.  mali,  Apple  leaf-hopper),  Erythro- 
neura  (E.  comes,  Grape  leaf-hopper)).    (EUPTERfGIDtf) 

TYPHLOCYBIN^ 

c.  Ocelli  on  vertex  near  margin,  or  between  vertex  and  front,  and 

remote    from    eyes.     (Acucephalus,    Nionia,    Strongylocephalus, 

Xestocephalus)    ACUCEPHALINjE 

Ocelli  on  margin  between  vertex  and  front,  usually  very  close  to 
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eyes.  (Jassus  (  =  Ccelidia),  Chlorotettix,  Cicadula,  Deltocephalus 
(Fig.  210),  Euscelis,  Eutettix,  Phlepsius,  Platymetopius,  Sca- 
phoideus,  Thamnotettix).    (CCELlDID/E) JASSIN^ 

21.  Anterior  border  of  vertex  sharply  laminately  expanded,  distinctly 
overhanging  upper  part  of  front;  antennae  situated  far  mesad 
of  eyes;  ocelli,  when  distinguishable,  lying  between  extended 
margin  of  vertex  and  basal  margin  of  front  in  a  transversely 
triangular  (rarely  linear)  ocellar  area  and  very  remote  from 
eyes   22 


205. 
206. 
207. 
208. 
209. 
210. 
211. 
212. 


209 


210 

Figs.  205-212.     Hemiptera 


Typhlocyba,  wings.   Jassidae. 
Sogata  (Misra)   Fulgoridas. 
Liburnia,  wings  (Metcalf)  Areopodidae. 
Liburniella,  hind  leg  (Garman)  Areopodidae. 
Cixius  (Metcalf)  Cixiidae. 
Deltocephalus  (DeLong)  Jassidae. 
Tettigoniella  (Ball)  Tettigellidae. 
Cephalelus  (Tillyard)  Jassidae. 
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Anterior  border  of  vertex  sharply  marked  (head  may  be  laminately 
extended  between  eyes)  but  never  with  this  margin  extended 
beyond  and  overhanging  upper  part  of  front;  usually  with  clearly 
marked  subtriangular  ocellar  areas  at  sides  between  vertex  and 
front;  these  areas  are  commonly  occupied  by  the  ocelli,  though 
the  latter  may  occur  near  by  on  upper  surface  of  crown,  then 
usually  on  or  outside  the  carinate  or  raised  lateral  margin  of 
vertex;  antennae  situated  close  to  interior  line  of  eyes 25 

22.  Pronotum  extended  between  and  in  front  of  eyes;  vertex  very  short, 

transverse  and  deeply  concave 23 

Pronotum  not  abnormally  extended  between  eyes;  vertex  not  very 
short  and  widely  transverse,  the  width  of  the  vertex  not  more 
than  twice  the  length;  ocelli  a  little  nearer  to  eyes  than  to  median 
line,  or  indistinguishable 24 

23.  Tegmina  normally  veined;  genae  narrower  than  front;  front  strongly 

excavate,  with  high  raised  margins;  clypeus  little  exserted;  ocellar 
area  very  broad;  hind  tibiae  with  very  few  small  spines  and  hairs 
on  apical  half;  sculpture  characterized  by  a  deep  thimble  pitting. 
(Paropia    (=  Megophthdlmus)    (Figs.   224,    225),   Mesoparopia, 

Malay.).     (MEGOPHTHALM1D/E)     PAROPlID^E 

Tegmina  with  numerous  supernumerary  veins;  genae  wider  than 
front;  front  convex;  clypeus  long  exserted;  ocellar  area  narrow, 
bounded  beneath  by  a  shallow  fold;  hind  tibiae  with  stout  spinose 
teeth,  few  in  number  but  distributed  along  entire  length;  sculpture 
characterized  by  coarse  striations  and  wrinkles.    (Stenocotis). 

STENOCOTID^E 

24.  Genae  longer  than  broad,  flat  or  concave,   outwardly   emarginate, 

normally  bordering  the  lorae  to  the  clypeus;  scrobes  very  shallow 
and  lacking  strong  supra-antennal  ledges  (as  in  Stenocotidae); 
pronotum  with  very  short  lateral  margins,  converging  anteriorly, 
ocelli  distinct.  (Koebelea,  Nearc).  (Fig.  213)  .  KOEBELEIM; 
Genae  broader  than  long,  strongly  convex,  not  passing  lorae  (at  level 
of  face),  their  apical  margins  roundly  curved  inward  to  meet 
the  front  above  the  lorae,  leaving  outer  margin  of  latter  fully 
exposed  in  facial  view;  scrobes  very  deep,  under  strongly  over- 
hanging and  curved  supra-antennal  ledges;  head  wider  than 
prothorax;  pronotum  with  very  long  lateral  margins,  usually 
converging  posteriorly;  ocelli  sometimes  indistinguishable;  all 
tibiae  ridged  and  feebly  spined."  (Ulopa  (Figs.  214,  215),  Mesar- 
gus,  Moonia)    ULOPID^ 

25.  Upper  margin  of  front  a  little  extended  beyond  margin  of  vertex 

and  plainly  visible  in  dorsal  view  at  least  at  sides,  the  lateral  and 
anterior  submarginal  carinae  of  vertex  usually  distinct,  often  very 
strong    26 


150  bulletin:  museum  of  comparative  zoology 

Upper  margin  of  face  not  at  all  extended  beyond  margin  of  vertex 
and  not  visible  in  dorsal  view,  or  only  a  little  so  just  in  front  of 
eyes;  ocelli  on  anterolateral  border  of  head  or  just  above  or  below 
it;  lorae  very  small  and  narrow;  tegmina  usually  without  ante- 
apical  cells  and  venation  usually  indistinct;  antennae  situated 
above  the  eyes  in  facial  view,  rarely  on  upper  line  of  or  between 
eyes,  in  which  case  the  head  is  long-produced NIRVANIDiE 


Figs.  213-229.     Hemiptera 

213.  Koebelea,  face  (Baker)  Koebeleidae. 

214.  Ulopa,  face  in  frontal  view  (Baker)  Ulopidae. 

215.  Ulopa,  face  in  lateral  view  (Baker)  Ulopidae. 

216.  Signoretia,  head  and  pronotum,  dorsal  view  (Baker)  Signoretiidae. 

217.  Signoretia,  face  (Baker)  Signoretiidae. 

218.  Nirvana,  head  and  pronotum,  dorsal  view  (Baker)  Nirvanidae. 

219.  Nirvana,  face  (Baker)  Nirvanidse. 

220.  Pythamus,  head  and  pronotum,  dorsal  view  (Baker)  Pythamidae. 

221.  Pythamus,  face  (Baker)  Pythamidae. 

222.  Stenotortor,  head  and  pronotum,  dorsal  view  (Baker)  Nirvanidae. 

223.  Stenotortor,  face  (Baker)  Nirvanidae. 

224.  Paropia,  face,  lateral  view  (Baker)  Paropiidae. 

225.  Paropia,  face,  frontal  view  (Baker)  Paropiidae. 

226.  Euacanthus,  head  and  pronotum,  dorsal  view  (Baker)  Euacanthidae. 

227.  Euacanthus,  face  (Baker),  Euacanthidae. 

228.  Stenometopius,  head  and  pronotum,  dorsal  view  (Baker)  Nirvanidae. 

229.  Stenometopius,  face  (Baker)  Nirvanidae. 
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a.  Antennaae  situated  at  upper  angle  of  eyes  (in  facial  view)  or  above 

this;  lateral  carinas  of  vertex  more  or  less  distinct;  ocelli  always 
visible  from  above,  on  upper  portion  of  lateral  border,  or  on 
anterolateral  portion  of  crown;  eyes  prominent;  posterior  border 

of  pronotum  more  or  less  distinctly  incurved b 

Antenna?  situated  at  middle  of  eye  margin  (in  facial  view);  lateral 
carina:  of  vertex  wanting;  ocelli  below  anterior  border  of  crown 
and  not  visible  from  above;  head  (from  above)  long  spatulate, 
but  not  thin  dorsoventrally;  eyes  not  prominent,  deeply  set  in 
vertex;  pronotum  subtruncate  posteriorly;  tegmina  with  two  sub- 
apical  cells.    (Stenometdpius  (Figs.  228,  229)). 

STENOMETOPIIN^E 

b.  Antennae  situated  in  deep  transverse,  sharp-margined  scrobes;  face 

about  as  broad  as  long  or  broader;  eyes  small;  vertex  short,  half- 
ovate.  (Macroceratogonia,  Balbillus,  Stenotortor  (Figs.  222,  223)). 

MACROCERATOGONIlN^E 
Antennae  in  shallow  scrobes  of  ordinary  type;  face  usually  much 
longer  than  broad;  vertex  long;  eyes  large;  tegmina  without 
subapical  cells,  the  veins  of  corium  usually  indistinguishable 
except  by  transmitted  light.  (Nirvana  (Figs.  218,  219),  Kana, 
Ophiuchus,  Pseudonirvana)    NIRVANINjE 

26.  Pronotum    very   long,    strongly    produced    and    outcurved    behind, 

largely  covering  the  scutellum;  head  with  eyes  broader  than  pro- 
notum; vertex  with  a  very  strong,  thickened,  basal  transverse 
ridge;  supra-antennal  ledge  callously  thickened  and  lobed  over 
frontal  margin;  clypeus  truncate  or  notched  apically  and  little 
or  not  exserted;  sides  of  front  not  sinuate  at  scrobes;  ocelli  in 
marginal  areas  and  visible  from  above  and  below;  lorae  very  small 
and  short.    (Signoretia,  Indoaustr.    (Figs.  216,  217);  Preta). 

SIGNORETlID^E 
Pronotum  not  produced  behind  over  the  very  large  scutellum,  the 
hind  border  truncate  or  concave;  head  more  or  less  distinctly 
narrower  than  pronotum;  vertex  without  strongly  thickened  basal 
ridge;  supra-antennal  ledge  neither  strongly  callous  nor  lobed 
over  frontal  margin;  antennae  between  the  eyes  near  middle  of 
their  inner  margins 27 

27.  Pronotum  short,  broad,  broadly  rounded  anteriorly,  the  head  but 

slightly  narrower;  vertex  very  broad,  nearly  twice  as  broad  as 
long;  width  of  head  greater  than  length  of  head  and  pronotum 
together;  ocelli  situated  a  little  within  anterior  margin  of  crown, 
but  outside  the  anterolateral  carina  of  vertex,  and  invisible  in 
facial  view.    (Euacanthus  (Figs.  226,  227);  Bundera,  India). 

euacanthim: 

Pronotum  more  or  less  narrowly  rounded  anteriorly,  the  head  very 
distinctly  narrower,  vertex  always  much  less  than  twice  as  broad 
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as  long;  width  of  head  always  much  less  than  length  of  head 
and  pronotum  together;  ocelli  in  or  very  near  lateral  areas,  and 
usually  visible  both  in  dorsal  and  facial  views.    (Pythamus  (Figs. 

220,  221),  Oniella,  Onukia) PYTHAMID^E 

28.  Flagellum  of  antennae  segmented;  hind  tibiae  without  mobile  spur; 
lateral  ocelli  on  the  front,  the  front  reaching  from  eye  to  eye 
without  lateral  ridges  dividing  off  a  small  area  around  the  eyes; 
sides  of  face  (lorae)  plainly  visible  in  front  view  and  forming  a 
continuous  curve  with  the  clypeus.   (Tettigometra,  Egropa,  Hilda, 

Euphyonartex)  TETTIGOMETRIDiE 

Flagellum   of   antennae    not   segmented;    lateral    ocelli   outside    the 
lateral  ridges  of  the  front,  generally  beneath  the  eyes;  sides  of 
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Figs.  230-240.     Hemiptera 

230.  Acanalonia,  head  (Metcalf)  Acanaloniidae. 

231.  Aphelonema,  head  (Metcalf)  Issidae. 

232.  Otiocerus,  wings  (Metcalf)  Derbidae. 

233.  Liburniella,  antenna  (Garman)  Areopodidse. 

234.  Scolops,  fore  wing  (Metcalf)  Dictyopharids. 

235.  Scolops  (Garman)  Dictyopharidx. 

236.  Acanalonia  (Swezey)  Acanaloniidae. 

237.  Poiocera,  wings  (Metcalf). 

238.  Pyrilla  (Misra)  Lophopidae. 

239.  Tropiduchid. 

240.  Ormenis  (Swezey)  Flatidae. 
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face  (lorae)  not  visible  in  front  view,  or  forming  an  angle  with 
the  clypeus 29 

29.  Second  joint  of  hind  tarsi  not  very  small,  the  apex  truncate   or 

emarginate  and  with  a  row  of  small  spines;  fore  wing  without 

costal  area,  or  with  only  a  small  one  without  crossveins 30 

Second  joint  of  hind  tarsus  small  or  very  small,  the  apex  generally 
rounded  or  pointed  and  without  spines  or  with  only  one  at  each 
side;  costal  area  present  or  absent 38 

30.  Claval  veins  not  granulate;  or  if  so,  the  last  joint  of  the  labium  short, 

not  longer  than  wide 31 

One  or  both  claval  veins  granulate;  apical  joint  of  labium  much 
longer  than  wide.  Abdomen  compressed,  the  sixth  to  eighth 
tergites  with  wax  secreting  pores;  median  ocellus  usually  present. 
(Meenoplus,  Anigrus,  Suva,  Kermesia) MEENOPLID^E 

31.  Sixth,  seventh  and  eighth  abdominal  tergites  without  wax  pores.  .32 
Sixth,  seventh  and  eighth  tergites  with  wax-secreting  pores;  oviposi- 
tor   reduced,    incomplete.      (Kinnara,    Eparmene,    Prosotropis, 
CEclfdius,  Atopocixius)    KINNARIDjE 

32.  Anal  area  of  hind  wings  reticulate,  with  many  crossveins;  clypeus 

with  lateral  carinae;  head  often  greatly  prolonged.  (Fulgora, 
Indomal.;  Lanternaria,  Neotrop.;  Amycle,  Cyrpoptus,  Pyrops). 

FULGORID^E 
Anal  area  of  hind  wing  not  reticulate 33 

33.  Last  joint  of  labium  distinctly  longer  than  wide 34 

Last  joint  of  labium  about  as  long  as  wide.    (Derbe,  Anotia,  La- 

menia,  Otiocerus  (Fig.  232),  Rhotana,  Venata,  Zoraida). 

DERBID.E 

34.  Claval  vein  entering  the  apex  of  the  clavus 35 

Claval  vein  not  reaching  the  apex  of  the  clavus,  entering  com- 
missure before  apex ■. 36 

35.  Base  of  abdomen  on  each  side  with  one  or  two  short  processes  bear- 

ing three  pits  or  depressions;  body  compressed,  wing  membranes 
not  overlapping.   (Achilixia,  Malay.;  Bebaiotes,  Neotrop.). 

ACHILIXIID,E 

Base  of  abdomen  without  lateral  processes;  body  usually  flattened, 

the  wing  membranes  overlapping.    (Achilus,  Agandecca,  Catonia, 

Elidoptera,  Faventia)   ACHiLID^ 

36.  Hind  tibiae  with  a  strong,  movable  spur  at  the  apex;  fore  wings 

without  costal  area;  ovipositor  well  developed;  often  brachypterous. 
(Areopus  (Delphax),  Liburnia  (Fig.  207),  Perkinsiella  (P.  sac- 
chariada,  Sugarcane  hopper),  Pissonotus,  Stenocranus).    (DEL- 

PHACIDM)  areopodim; 

Hind  tibiae  without  apical  movable  spur 37 

37.  Head  prolonged  in  front,  sometimes  greatly  so,  or  if  not  the  front 

bears  two  or  three  carinae,  or  the  tegulae  are  absent  and  the  claval 
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suture  obscure;  no  median  ocellus.  (Dictyophara,  Cladypha, 
Dichoptera,  Orgamara,  Orgerius,  Scolops  (Figs.  234,  235)). 

DICTYOPHARID^ 

Head  not  prolonged  in  front,  or  only  moderately  so,  the  front  with 
only  a  median  carina,  in  addition  to  the  lateral  margins;  tegulae 
present;  median  ocellus  often  present.  (Cixius  (Fig.  209),  Bothri- 
ocera,  Koroana,  Myndus,  Oliarus) CIXlIDiE 

38.  Second  joint  of  hind  tarsi  with  a  spine  on  each  side;  claval  vein 

nearly   always    extending    to   and   ending   in   the   apex   of   the 

clavus    39 

Second  joint  of  hind  tarsus  small,  without  spines 43 

39.  Mesonotum  with  the  hind  angles  marked  off  by  a  groove  or  fine 

line;  fore  wings  with  the  costal  area  absent,  or  very  small  and 
without  cross  veins,  or  with  cross  veins;  basal  joint  of  hind  tarsi 
usually    long,    rarely    padded    below.     (Tropiduchus,    Alcestis, 

Monopsis,  Tambinia,  Neurometa) TROPIDUCHIDjE 

Mesonotum  with  the  hind  angles  not  marked  off  by  a  groove  or 
line;  first  joint  of  hind  tarsus  usually  short  or  very  short 40 

40.  Fore  wings  with  a  crossveined  costal  area;  without  granules  on  the 

clavus;  clypeus  nearly  always  with  lateral  carinae.    (Nogodina). 

NOGODINID^; 

Fore  wings  without  a  crossveined  costal  area,  or  if  with  such  the 

clavus  is  granulate  or  the  clypeus  is  without  lateral  carinae 41 

41.  Clavus  not  granulate;  base  of  costa  not  strongly  curved 42 

Fore  wings  with  a  crossveined  costal  area  and  with  the  clavus  granu- 
late, or  the  base  of  the  costa  strongly  curved.  (Flata,  Cerynia, 
Flatoides,  Nephesa,  Ormenis  (Fig.  240),  Phantia,  Phyma). 

FLATID^E 

42.  Fore  wings  large,  held  steeply  against  the  sides  of  the  body;  head 

about  as  wide  as  thorax;  pronotum  with  hind  edge  slightly 
roundly  emarginate,  sometimes  straight;  mesonotum  large,  long; 
hind  tibiae  without  spines;  ovipositor  incomplete.  (Acanalonia 
(  =  Amphiscepa)    (Figs.    230,    236),    Chlorochara).     (AMPHI- 

scepidai)  acanaloniim; 

Fore  wings  generally  smaller,  in  Caliscelinae  very  short,  or  very 
narrow,  parchment-like;  head  usually  as  wide  as  thorax  or  wider; 
pronotum  with  hind  margin  straight,  sometimes  slightly  concave 
or  convex;  mesonotum  short,  not  more  than  twice  the  length  of 
the  pronotum,  with  a  transverse  ridge  parallel  to  the  pronotal 
suture  dividing  it  into  two  parts  of  differing  sculpturing,  the 
anterior  covered  by  the  pronotum;  hind  tibiae  spined;  claval  suture 
present  (Issinae)  or  absent  and  fore  wings  thick,  convex,  and 
venation  obscured  (Hemisphaeriinae).  (Bruchomorpha,  Aphelo- 
nema  (Fig.  231),  Caliscelis,  Hemisphaerius,  fssus) ISSIDiE 
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43.  Fore  wings  wide  on  apical  margin,  steeply  held  against  the  sides 

of  the  body,  with  a  crossveined  costal  area;  clavus  long;  head  as 
wide  or  nearly  as  wide  as  the  thorax;  hind  trochanter  directed 
downward;   first  joint  of  hind   tarsi   at   least   moderately   short. 

(Ricania,  Armaria,  Euricania,  Privesa)    RICANIIDjE 

Fore  wings  not  so  wide  on  the  apical  margin  and  not  held  so 
steeply,  or  the  head  is  distincdy  narrower  than  the  thorax;  clavus 
shorter;  hind  trochanter  directed  backward;  first  joint  of  hind 
tarsi  at  least  moderately  long 44 

44.  Front  wider  than  long,  the  sides  angulate;  clypeus  without  lateral 

carinae  and  front  without  longitudinal  carinas  or  with  only  a 
very  obscure  one.  (Eurybrachys,  Messena,  Platybrachys,  Thessitus) 

EURYBRACHID.E 

Front  rarely  as  wide  as  long  and  often  without  angular  margins, 

nearly  always  with  one  or  three  longitudinal  carinae.    (Lophops, 

Indomal.;  Pyrilla  (Fig.  238),  Malay.;  Elasmoscelis,  Ethiop.,  In- 

domal.;  Kasserota,  Indoaustr.) LOPH6PID.E 

45.  Tarsi   two-jointed,   the   basal   joint   sometimes    reduced,   the   outer 

joint  with  two  claws;  wings,  when  present,  four  in  number,  with 
few  veins,  at  rest  usually  held  in  a  sloping  position  over  the  ab- 
domen;   sutures    between    body    segments    distinct;    mouthparts 

usually  well  developed  in  both  sexes,  labium  usually  long 46 

Tarsi  one-jointed  (in  some  Monoplebidae  and  in  the  male  cochineal 
insect  there  is  an  additional  minute  basal  joint)  and  with  a 
single  claw;  female  stout-bodied,  always  wingless,  often  with- 
out legs  so  that  they  rarely  move  after  maturity,  remaining 
sessile  on  the  host  plant,  rarely  without  mouthparts;  males  deli- 
cate, usually  with  mesothoracic  wings  alone  developed,  which 
are  gauzy  and  almost  veinless  and  lie  flat,  overlapping  on  the 
abdomen  when  at  rest;  antennae  of  female  absent  or  with  as  many 
as  eleven  joints,  of  male  with  ten  to  twenty-five  joints;  body  of 
female  and  nymphal  males  scale-like,  gall-like,  or  covered  with 
waxy  powder,  tufts  or  scales,  the  sutures  between  the  segments 
often  indistinct.    (Superfamily  COCCOlDEA) 51 

46.  Non-jumping  insects,  legs  long  and  slender;  both  pairs  of  wings 

membranous  or  opaque  whitish;  antennae  three-  to  six-jointed  .  47 
Jumping  insects,  the  femora  thickened;  antennae  long,  five-  to  ten- 
jointed,  usually  ten-jointed,  the  last  joint  with  two  fine  apical 
bristles;  fore  wings  somewhat  thicker,  often  more  or  less  leathery; 
pad  between  the  tarsal  claws  (empodium)  present,  bilobed.  Jump- 
ing plant-lice.    (PSVLL1D&) CHERMID.E 

a.  Head  deeply  cleft,  with  the  antennae  attached  to  the  truncate  an- 
terior ends  on  each  side  of  the  cleft  (Fig.  241);  cheeks  seldom 
produced  into  conical  processes;  media  not  dichotomously  forked 
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(Fig.  243);  hind  tibiae  often  without  a  spur  at  base.  Indomalayan 
and  Neotropical.    (Carsidara,  Epicarsa,  Nesiope,  Rhinopsylla). 

CARSIDARIN,E 

Head  of  a  different  form;  if  apparently  cleft,  this  is  due  to  the 
genal  cones,  which  do  not  bear  the  antennae b 

Front  not  covered  by  the  genae  (Fig.  244),  which  are  not  produced 
into  conical  processes  (except  Calophya)\  anterior  ocellus  at  the 
upper  extremity  of  the  front c 

Front  covered  by  the  genae  (Fig.  253)  which  are  usually  produced 
below  into  conical  processes;  front  ocellus  at  the  junction  of  the 
front  and  genae d 


Figs.  241-253.     Hemiptera 

241.  Freysiula,  head  (Crawford)  Chermidae. 

242.  Trioza,  head  (Crawford)  Chermidae. 

243.  Carsidara,  fore  wing  (Crawford)  Chermidae. 

244.  Paurocephala,  head  (Crawford)  Chermidae. 

245.  Trioza  (Peterson)  Chermidae. 

246.  Udamosclis,  fore  wing  (Quaintancc  and  Baker)  Aleyrodidae. 

247.  Aleurodicus,  wing  (Quaintance  and  Baker)  Aleyrodidae. 

248.  Aleurocanthus,  wing  (Quaintance  and  Baker)  Aleyrodidae. 

249.  Trioza,  wings  (Patch)  Chermidae. 

250.  Pachypsylla,  wings  (Patch)  Chermidae. 

251.  Ceriacremum,  fore  wing  (Crawford)  Chermidae. 

252.  Aleyrodes,  fore  wing  (Quaintance  and  Baker)  Aleyrodidae. 

253.  Pachypsylla,  head  (Crawford)  Chermidae. 
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c.  Vertex  flat,  horizontal;  the  front  beneath  it  in  the  form  of  a  narrow, 

usually  elongate  piece  that  extends  from  the  clypeus  to  the  an- 
terior ocellus;  wings  often  more  or  less  thickened  and  spotted. 

(Aphalara,  Aphalaroida,  Lfvia,  Rhinocola) LIVIiN^ 

Vertex  not  horizontal,  its  surface  curved  downwards  anteriorly; 
front  forming  a  small  sclerite  level  with  the  vertex  and  genae; 
wings  usually  membranous.  (Calophya,  Am.;  Leptynoptera, 
Indomal.;  Heteropsylla,  Paurocephala,  Pauropsylla,  widespr.). 

PAUROPSYLLIN^E 

d.  Fore  wing  with  more  than  two  marginal  cells,  the  radial  sector 

branched  or  connected  to  the  media  by  a  crossvein  near  the  tip 
of  the  wing  (Fig.  251).    (Ceriacremum,  Neotrop.) 

CERIACREMiN^E 

Fore  wing  with  only  two  marginal  cells,  formed  by  the  furcation 

of   the   media    and   cubitus    (Fig.   249),   the   radial    sector    not 

branched  and  not  connected  with  the  media  by  a  crossvein e 

e.  First  joint  of  hind  tarsi  with  two  black,  claw-like  spines  at  tip; 

radius,  media  and  cubitus  not  arising  at  the  same  point  from 
the  basal  vein,  the  media  and  cubitus  stalked;  wings  rarely 
angulate  at  apex.  (Arytaina,  Euphalarus,  widespr.;  Epipsylla, 
Euphyllura,  Pachypsylla  (Figs.  250,  253);  Chermes  (=  Psylla) 
cosmop.    (C.  pyricola,  Pear  psylla)).    (PSYLLlN/E). 

CHERMIN,E 
First  joint  of  hind  tarsi  simple,  without  such  spines  at  tip;  radius, 
media  and  cubitus  usually  arising  at  a  common  point,  the  media 
and  cubitus  not  stalked;  wings  usually  angulate  at  apex.  (Cero- 
psylla,  Neotrop.;  Megatrioza,  widespr.;  Paratridza,  Neotrop.; 
Trioza,  cosmop.).  (Figs.  242,  245,  249) TRIOZlN^ 

47.  Wings  transparent,  though  sometimes  colored,  the  hind  wings 
smaller  than  the  fore  pair;  tarsi  with  the  basal  joint  sometimes 
much  reduced,  empodium  greatly  reduced  or  absent;  body  not 
mealy  but  sometimes  with  waxy  wool;  life  cycle  very  complicated, 
including  agamic  and  sexual  generations,  of  dissimilar  appear- 
ance.  Plant  lice,  Aphids.    (Superfamily  APHIDOIDEA) 48 

Wings  usually  opaque,  whitish,  clouded,  or  mottled  with  spots  or 
bands,  the  two  pairs  of  wings  subequal  in  size;  the  two  tarsal 
joints  subequal,  usually  a  pad-like  or  spine-like  process  (em- 
podium) between  the  tarsal  claws;  body  of  adult  more  or  less 
mealy  with  fine,  white,  powdery  wax,  body  of  the  scale-like  leg- 
less nymphs  not  covered  with  powder,  but  often  with  marginal 
plates  of  wax.    White  flies ALEYRODID^E 

a.   Empodium    spine-like;    fore    wings    with    vein    Cu    undeveloped. 
(Aleurodicus    (Fig.    247),   Dialeurodicus,    Leonardius,    Paraley- 
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rodes,  Udamoselis,  Neotrop.).    (ALEURODIClNAl). 

UDAMOSELINjE 

Empodium    blade-like;    fore    wings    with    vein    M    undeveloped. 

(Aleyrodes   (Figs.  252,  256,  257),  Aleurochiton,  Aleurocanthus 

(Fig.  248),  Neomaskiella) ALEYRODiN^ 

48.  Fore  wings  with  outer  part  of  stigma  bounded  behind  by  vein  Ri, 

the  radial  sector  separate  (Fig.  259);  sexual  females  oviparous, 
summer  parthenogenetic  females  viviparous;  new-born  with  an- 
terior pronotal  pleural  bristles  absent 49 

Fore  wings  with  outer  part  of  stigma  bounded  behind  by  the  fused 
vein  Ri  -+-  Rs  (Figs.  254,  255),  both  the  sexual  and  agamic  females 
oviparous;  first  tarsal  joint  with  two  bristles;  cornicles  wanting; 
newly  born  with  three-jointed  antennae  and  with  anterior  pro- 
notal pleural  bristle  present 50 

49.  Parthenogenetic  and  oviparous  females  and  usually  males  also  with 

functional  rostrum,  able  to  suck  sap  and  to  defecate;  oviparous 
females  producing  two  or  more  eggs,  rarely  one;  cornicles  rarely 
absent APHfDIDjE 

a.  New-born  individuals  with  four  bristles  on  basal  tarsal  joint;  head 

free,  not  fused  with  prothorax,  adults  with  vertex  margined; 
labium  five-jointed;  cornicles  broadly  conical  to  pore-like,  rarely 
absent.    (Lachnus  (Pine  aphids),  Cinara,  Eulachnus,  Trama). 

LACHNIN,E 

New-born  individuals  with  two  bristles  on  basal  joint  of  tarsus; 

labium   four-jointed;   cornicles   pore-like   to  elongate   cylindrical, 

rarely  absent;  head  of  adult  with  vertex  not  margined b 

b.  Head  free;  newly  born  with  faceted  eyes;  hind  tibiae  of  oviparous 

female  thickened.  (Aphis  (Fig.  258),  {A.  gossypii,  Cotton  aphis, 
A.  tndidis,  Corn  aphis,  A.  pbmi,  Green  apple  aphis),  Rhopalosi- 
phum,  Toxoptera  (T.  grdminum,  Green  bug  of  wheat);  Chaito- 
phorus;  Salrusaphis;  Callipterus;  Pterocomma;  Anuraphis  (A. 
ba\eri,  Clover  aphis,  A.  maidi-rddicis,  Corn  root  aphis,  A.  persicce- 
niger,  Black  peach  aphis);  Cryptosiphum;  Brachycolus  (=  Brevi- 
coryne)  Hyalopterus;  Liosomaphis;  Amphorophora  (=  Illinoia); 
Macrosiphum  (=Siphonophora)  (Fig.  259)  (M.  solanijblu,  Potato 
aphis);  Myzus  (M.  persicce,  Green  peach  aphis);  Phorodon  (P. 

hiimidi,  Hop  aphis)) APHIDIN^E 

Head  fused  with  prothorax,  the  eyes  located  midway  on  the  head, 
eyes  of  new-born  with  three  facets;  hind  tibiae  of  oviparous  females 
not  thickened c 

c.  Underside  of  antennae   with  oval  or   rounded  secondary   sensoria; 

radial  sector  of  fore  wings  arising  at  the  base  of  the  elongate 
stigma,  cell   Ri  therefore  long;   sexual   forms  small,  the  female 
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laying  a  number  of  eggs.    (Mindarus  (Fig.  260),  Anomalaphis, 

Thelaxes).    (MINDARlNsE)    THELAXlN^ 

Antennas  with  narrow  transverse  sensoria;  radial  sector  of  fore  wings 
arising  from  the  stigma;  wing  veins  much  reduced  so  that  the 
media  is  usually  simple;  cornicles  usually  absent  or  much  reduced; 
sexual  forms  usually  apterous  and  of  small  size;  species  usually 
producing  galls;  wax  glands  usually  present.  (Hormaphis, 
Cerataphis,  Hamamelistes) HORMAPHIDINjE 


255 


Figs.  254-260.  Hemiptera 

254.  Phylloxera,  wings  (Patch)  Phylloxeridae. 

255.  Adelges,  wings  (Patch)  Adelgidae. 

256.  Aleyrodes,  tarsus  (Quaintance)  Aleyrodidz. 

257.  Aleyrodes  (Bemis)  Aleyrodidae. 

258.  Aphis  (Chittenden)  Aphididae. 

259.  Macrosiphum,  wings  (Patch)  Aphididx. 

260.  Mindarus,  wings  (Patch)  Aphididae. 


Parthenogenetic  females  with  functional  rostrum,  sexual  forms 
greatly  reduced  and  with  no  mouth  parts;  oviparous  females 
producing  only  one  egg;  cornicles  much  reduced  or  absent;  wax 
glands  abundantly  developed;  wing  venation  usually  reduced; 
antennal  sensoria  prominent ERIOSOMATID^E 

Anal  tergite  of  new-born  with  four  bristles,  new-born  agamic  in- 
dividuals with  four  bristles  on  other  tergites  also;  sexual  individ- 
uals produced  in  the  spring.  (Forda,  Aploneura,  Melaphis,  Pem- 
phigella)   ' FORDING 

Anal  tergite  of  new-born  with  four  bristles,  the  other  tergites  with 
bristles  forming  six  rows;  sexual  individuals  produced  after  mid- 
summer. (Eriosoma  (E.  lanigerum,  Woolly  aphis  of  apple), 
Asiphum,  Pemphigus,  Prociphilus,  Schizoneura  (S.  ulmi,  Elm 
aphis))  ERIOSOMATIN^; 
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50.  Wings  when  at  rest  held  roof-like,  vein  Cu  of  fore  wing  distant 
from  first  anal  vein;  antennae  of  wingless  agamic  females  three- 
jointed,  of  sexual  forms  four-jointed,  of  winged  forms  five-jointed; 
sexual  as  well  as  parthenogenetic  females  with  beak;  wingless 
agamic  females  secrete  a  waxy  flocculence.  Infesting  only  conifers; 
formerly  known  as  Chermes  AD&LGIDM 

a.  Abdomen  with  five  pairs  of  spiracles,  the  first  not  evident;  new- 
born fundatrix  with  ring-like  dorsal  wax  glands.  (Pineus, 
Pineodes,  Dreyfusia.)  PINElNiE 


Figs.  261-263.     Hemiptera 

261.  Phylloxera,  dorsal  and  ventral  views.    (Doten)  Phylloxeridae. 

262.  Phylloxera,  nymph,  ventral  view  (Simanton)  Phylloxeridae. 

263.  Phoenicococcus,  larva  (Morrison)  Cylindrococcids. 

Abdomen  with  six  pairs  of  spiracles,  the  first  not  evident;  agamic 
young  of  two  kinds,  either  (a)  delicate  summer  forms,  the  first 
generation  usually  winged,  with  short  rostrum,  moulting  four 
times,  and  not  overwintering,  or  (b)  chitinized,  wingless,  winter 
form,  with  long  rostrum,  moulting  three  times,  which  rest  over 
summer  and  are  active  in  fall.  (Adelges  (Fig.  255)  (  =  Cnapha- 
lodes),  Gilletteella,  Sacchiphantes) ADELGI1SLE 

Wings  when  at  rest  laid  flat  upon  the  abdomen,  veins  Cu  and  1A 
fused  at  base  forming  a  Y-vein;  antennas  three-jointed;  parthe- 
nogenetic females  with  beak,  sucking  but  not  defecating;  sexual 
forms  without  beak;  wingless  agamic  females  not  secreting  a 
waxy  flocculence,  but  in  Phylloxera  they  secrete  a  waxy  powder. 
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(Phylloxera  (P.  vastatrix,  Grape  phylloxera)  (Figs.  254,  261,  262), 
Acanthochermes,  Moritziella,  Xerophylla  (X.  carycecaulis,  Hickory 
phylloxeran))  PHYLLOXfiRIDiE 

51.  Abdominal  spiracles  present  in  all  stages;  adult  male  usually  with 

compound  eyes  52 

Abdominal  spiracles  wanting  in  all  stages;  adult  male  without  def- 
inite compound  eyes,  i.e.  without  clusters  of  facets  in  hemispherical 
or  other  shape 53 

52.  Larva  and  all  female  stages  with  a  distinctly  developed  flat  anal 

ring  bearing  pores  and  six  sets;  adult  male  with  simple  nine- 
jointed  antennae,  with  a  rather  conspicuous  seta  at  extreme  tip 
of  apical  joint;  penis  sheath  of  adult  male  appearing  strongly 

bivalved.   (Orthezia,  tropicopolitan) ORTHEZlID^ 

None  of  the  stages  with  a  flat  anal  ring  bearing  pores  and  setae; 
adult  male  nearly  always  with  simple  ten-jointed  antennae,  rarely 
with  pectinate  antennae  or  with  more  than  ten  joints;  penis  sheath 
of  adult  male  mostly  entire,  or  merely  cleft  at  apex,  at  most  with 
short  bilobate  tip,  in  which  case  the  compound  eyes  are  poorly 
developed.  (MARGAR6D1D/E) MONOPHLfiBID^ 

a.  Adult  female  with   tarsi   two-jointed    (Fig.   278),  rarely   the   legs 

reduced  to  a  small  unsegmented  protuberance;  disk-like  simple 
pores  present;  intermediate  female  legless;  halteres  of  male  with 
four  to  six  long  curved  apical  bristles  (Fig.  279).  Widespread. 
(Matsucoccus,  Palaearc.  (Figs.  279,  282);  Stigmacoccus,  Neotrop. 
(Figs.  278,  285,  286);  Xylococcus,  Nearc.) .  .  .  XYLOCOCCIN^ 
Adult  female  with  tarsi  one-jointed,  legs,  if  reduced,  with  some  seg- 
mentation; disk-like  simple  pores  wanting b 

b.  Adult  female  with  six  to  twelve  large  knobbed  bristles  surrounding 

and  surpassing  the  tarsal  claw  (Fig.  283);  antennae  contiguous 
at  base;  intermediate  females  legless;  male  with  eyes  reduced 
to  a  row  of  facets  or  even  to  a  single  facet.    Holarctic.    (Stein- 

gelia,  Palaearc;  Stomacoccus,  Nearc.) STEINGELIlN^E 

Adult  female  usually  with  two  bristles  on  tarsal  claw,  if  more  than 
two  the  bristles  are  short  and  acute;  antennae  often  close  together 
but  not  contiguous  at  base;  male  with  well  developed  compound 
eyes    c 

c.  Adult  female  with  dorsal  anus,  anal  tube  relatively  well  developed 

and  provided  with  a  simple  proximal  ring;  intermediate  female 
with  antennae  and  legs  fully  developed,  anal  tube  with  ring  and 
anal  opening  distinctly  dorsal;  male  tibiae,  tarsi  and  front  femora 
with  bifurcate  setae,  middorsal  area  of  thorax  with  an  unchitinized 
area,  and  abdomen  with  one  or  more  pairs  of  fleshy  marginal 
tassels.  (Drosicha,  widespr.;  Icerya,  tropicopol.  (Figs.  267,  280); 
Llaveia,  Neotrop.,  Indomal.;  Monophlebus,  Indomal.;  Palaeococcus 
(Fig.  268),  widespr.;  Steatococcus) MONOPHLEBlNiE 


162  bulletin:  museum  of  comparative  zoology 

Adult  female  with  the  anal  tube,  if  well  developed  and  with  proxi- 
mal ring,  apical  in  position,  if  the  anal  opening  is  subapical  the 

tube  is  poorly  developed  or  wanting d 

d.  Adult  female  usually  with  disk  pores  in  a  band  or  plate  within  the 
thoracic  spiracles,  if  without  these  the  front  legs  enlarged  and 
fitted  for  digging;  intermediate  female  legless;  male  legs  without 
bifurcate  bristles,  middorsal  area  of  thorax  chitinized.  (Calli- 
pappus,  Austr.;  Kuwania,  Palaearc;  Margarodes,  widespr.). 

MARGARODIN^; 

Adult  female  usually  with  disk  pores  or  pore  plate  external  to,  but 
never  within  the  thoracic  spiracle;  intermediate  female  with 
antennae  and  legs  usually  reduced  but  still  segmented;  male  tibiae, 
tarsi  and  front  femora  with  bifurcate  bristles;  middorsal  area 
of  thorax  unchitinized.  Principally  Neotropical  and  Australian. 
(Ccelostomidia,  Austr.;  Cryptokermes,  Neotrop.;  Marchalina). 

CCELOSTOMIDIINjE 

53.  Abdomen  of  female  and  of  nymphs  terminating  in  a  compound 

pygidium;  anal  opening  simple;  body  covered  by  a  secreted  thin 

shield-like  scale.    Scale  insects 54 

Abdomen  of  female  and  of  nymphs  not  having  the  posterior  seg- 
ments fused  to  form  a  definite  pygidium  contrasting  with  the 
anterior  segments;  anal  orifice  often  setiferous;  body  not  covered 
by  a  thin  shield-like  scale 55 

54.  Scale  covering  constructed  around  the  first  moulted  skin;  pygidium 

of  the  covered  insect  definitely  formed  of  the  fused  terminal  seg- 
ments contrasting  with  the  anterior  segments  of  the  abdomen, 
pygidium  of  the  first  instar  larva  bearing  two  long  anal  setae; 
legs  and  six-jointed  antennae  present  during  the  crawling  stage 
but  atrophied  after  the  insect  becomes  sessile;  beak  one-jointed. 

DIASPIDIDjE 

a.  Scale  of  adult  female  or  second  nymphal  female  more  or  less  elon- 

gate or  sometimes  rounded,  with  exuviae  at  one  end,  if  nearly 
circular  the  exuviae  near  margin  or  when  central  not  concentrically 
superposed;  exuvia  of  first  nymphal  female  with  the  remains  of 

antennae  showing  as  porrect  appendages b 

Scale  of  adult  and  second  nymphal  female  nearly  circular,  the 
exuviae  central,  if  elongate  the  exuviae  concentrically  superposed, 
not  projecting  beyond  margin  of  scale  or  attached  at  margin; 
exuvia  of  first  nymphal  female  never  showing  remains  of  an- 
tennae. (Aspidiotus,  widespr.  (Fig.  266)  (A.  {Comstochaspis) 
pernicibsus,  San  Jose  scale);  Chrysomphalus,  widespr.;  Targionia, 
widespr.) ASPIDIOTlN^E 

b.  Scale  of  female  nearly  circular,  with   nipple  central   or  excentric, 

rarely  projecting  beyond  margin  of  scale;  male  scale  elongate, 
with  almost  parallel  sides.   (Aulacaspis,  widespr.  (Figs.  270,  271) 
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(A.  roses,  Rose  scale);  Diaspis,  widespr.  (D.  bromelice,  Pineapple 
scale;  D.  piricola,  Pear  scale);  Howardia,  widespr.). 

DIASPIDlNiE 

Scale  of  female  not  circular,  but  pyriform  to  linear,  at  least  twice 
as  long  as  wide,  rarely,  in  certain  gall-making  species,  the  scale 
is  reduced  to  a  lining  of  the  gall c 

Male  scale  elongate,  very  unlike  the  broader  female,  usually  tri- 
carinate  and  white  or  pale-colored d 

Male  scale  essentially  similar  in  form  and  structure  to  that  of  the 
female  e 


267 

Figs.  264-268.     Hcmiptera 

264.  Lecanium,  growth  stages  of  female  scale.   Lecaniidse. 

265.  Diaspis,  female  (Howard)  Diaspididae. 

266.  Aspidiotus,  male  (Howard)  Diaspididae. 

267.  Icerya,  tarsus  of  female  (Riley)  Monophlebidse. 

268.  Palaeococcus,  hind  leg.  Monophlebidse. 


d.  Female  scale  with  exuviae  small,  not  forming  the  greater  part  of  the 

scale.  (Chionaspis,  widespr.  (Figs.  272,  273,  274)  (C.  furfura, 
Scurfy  scale;  C.  pinijblice,  Pine  leaf  scale);  Hemichionaspis, 
widespr.,    mainly    Indomal.,    Phenacaspis,    widespr.;    Poliaspis, 

Ethiop.,  Indomal.) CHIONASPIDiN^ 

Female  scale  elongate  (Fig.  269),  formed  in  greater  part  by  the 
puparium  (nymphal  exuvia  which  encloses  the  adult);  secreted 
part  of  scale  thin.  (Adiscofiorinia,  Ethiop.,  Indoaustr.;  Fiorinia, 
Indoaustr.   (Fig.  269);  Trullifion'nia,  Indoaustr.)     FIORINIIN^E 

e.  Pygidium  usually  edged  with  a  continuous  series  of  lobes  and  wide 

fringed  processes   (pectina?),  rarely  with  pointed  narrow  plates; 
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preanal  median  group  of  wax  glands  often  wanting,  when  pres- 
ent rarely  with  more  than  eight  glands;  scale  white  or  whitish.  .  f 
Pygidium  of  adult  female  or  of  second  nymphal  stage  usually  with 
pointed  narrow  plates,  and  pectinae  at  most  with  narrow  shafts; 
scale  of  adult  female  with  second  exuvia  small,  rarely  covering 
half  of  scale;  usually  more  than  eight  preanal  wax  glands;  scale 
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Figs.  269-274.     Hemiptera 


269.  Fiorinia,  female,  outline  of  scale.   Diaspididae. 

270.  Aulacaspis,  female,  outline  of  scale.  Diaspididae. 

271.  Aulacaspis,  male,  outline  of  scale.  Diaspididac. 

272.  Chionaspis,  male,  outline  of  scale.  Diaspididae. 

273.  Chionaspis,  broad  female  scale.  Diaspididae. 

274.  Chionaspis,  narrow  female  scale.  Diaspididae. 

dark  colored.  Oyster-shell  scales.  (Coccomytilus,  widespr.;  Lepi- 
dosaphes  {-Mytildspis),  widespr.  (Fig.  277)  (L.  bec\i,  Citrus 
purple  scale;  L.  ulmi,  Oyster-shell  scale);  Pinnaspis,  Am.,  In- 
domal.;  Scrupulaspis,  Palmare,  Indoaustr.) .  .  LEPIDOSAPHlNiE 
f.  Scale  of  adult  female  elongate,  often  pyriform,  sometimes  with 
parallel  sides,  formed  mainly  of  the  large  puparium  or  nymphal 
exuvia  which  encloses  the  adult;  male  scale  not  carinate;  basal 
segments   of   abdomen   without   lateral   projections.     (Leucaspis, 

widespr.;  Suturaspis,  widespr.) LEUCASPIDINjE 

Scale  of  adult  female  round  with  small  marginal  exuviae,  or  sub- 
quadrangular  with  large  exuviae,  or  elongate  with  terminal 
exuviae;  puparium  usually  converted  into  the  second  exuvia; 
basal  segments  of  abdomen  with  lateral  projections.  (Crypto- 
parlatoria,  Palaearc,  Austromal.;  Gymnaspis,  widespr.;  Parlatoria, 
widespr.    (P.  blanchardi,  Date  palm  scale);  Syngenaspis,  widespr. 

PARLATORIINjE 

Scale  covering  not  containing  the  exuviae  of  the  early  moults,  pygidial 

segments  less  completely  fused;  legs  present,  even  in  adult  female, 

tibio-tarsal  suture  obsolete;  antennae  of  adult  female  three-jointed; 
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beak  two-jointed.  (Conchaspis,  Neotrop.,  Ceylon  (Fig.  276); 
Fasisuga,  Chile;  Scutare,  Neotrop.) CONCHASPfDID^ 

55.  Female  with  posterior  end  cleft;  anus  closed  by  a  pair  of  dorsal 

plates;  larvae  also  with  the  anal  cleft  bounded  on  each  side  by  a 
prominent  seta-bearing  lobe  or  plate;  beak  one-jointed;  wax 
glands  very  rarely  paired  to  resemble  the  figure  8;  body  of  adult 
female  sometimes  greatly  convex,  bare  or  encased  in  waxy  or 
cottony  secretion.  (Ceroplastes,  cosmop.  (C.  ceriferus,  Indian 
wax  scale);  Lecanium,  cosmop.  (Fig.  264)  (L.  corni,  Brown  scale; 
L.  hesperidum,  Soft  brown  scale;  L.  persicce,  Peach  scale); 
Lecaniopsis,  Neolecanium,  Am.;  Physokermes,  Nearc;  Pulvinaria, 
widespr.  (P.  vltis,  Cottony  maple  scale);  Saissetia,  widespr.  (5. 

blecE,  Black  scale);  Toumeyella) LECANIIDjE 

Anal  end  of  abdomen  not  medially  cleft,  if  apparently  cleft  and 
provided  with  lobes  some  of  the  microscopic  wax  glands  are 
paired  to  resemble  the  figure  8 56 

56.  End  of  abdomen  more  or  less  narrowed  or  prolonged  into  a  tubular 

anal   projection;  beak  two-jointed.    Species  inhabiting  galls,  or 

enclosed  in  wax 57 

Abdomen  not  narrowed  at  tip  or  prolonged  into  an  anal  protuber- 
ance   58 

57.  Insects  enclosed  in  a  mass  of  resinous  cells,  each  cell  with  three 

adjacent  openings;  adult  female  legless,  body  globular  or  sub- 
conical,  with  mouthparts  at  one  end  and  three  tubular  processes 
at  the  opposite  end,  one  of  the  projections  bearing  the  anus  and 
the  other  two  the  mesothoracic  spiracles.  Lac  insects.  (Lacci- 
fer    {—  Tachdrdia),    Ind.;    Tachardiella,    widespr.;    Tachardina, 

Ethiop.).  (JACHARDlIDAi)  LACCIFfcRIM 

Insects  forming  galls.  Usually  on  Eucalyptus  trees;  adult  female 
segmented,  top-shaped,  with  at  least  one  pair  of  legs,  or  segmenta- 
tion obsolete,  head  and  thorax  globular,  abdomen  reduced  to  a 
tubercle,  and  legs  and  antenna!  wanting.  Australian.  Peg-top 
Coccids.  (Apiomorpha,  Ascelis,  Cystococcus,  Opisthoscelis). 
{BRACHYSCtUDAl)  APIOMORPHID^ 

58.  Wax  glands  distributed  largely  in  pairs  resembling  the  figure  8, 

generally  arranged  in  rows;  beak  one-jointed;  anal  ring  pro- 
vided with  setae;  legs  of  adult  female  vestigial  or  wanting. 
(Asterolecanium,  Cerococcus  (Fig.  281),  Lecaniodiaspis,  widespr.; 

Olliffia,  Austr.)   , ASTEROLECANIID^E 

Wax  glands  not  seriately  arranged  in  pairs  resembling  the  fig- 
ure 8  59 

59.  Antennae  of  adult  female  eleven-jointed;  male  eyes  consisting  of 

eight  units  arranged  in  a  circle;  anal  ring  distinct  and  provided 
with  six  prominent  anal  ring  setae,  no  anal  lobes  or  anal  setae. 
(Phenacoleachia,  Austr.)    PHENACOLEACHlIDvE 
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Antennae  of  adult  female  with  at  most  nine  joints,  often  reduced 
or  wanting;  male  eyes  consisting  of  fewer  parts,  not  arranged 
in  a  circle 60 

60.  Adult  female  and  all  nymphs  with  no  anal  ring  and  corresponding 

setae   61 

Adult  female  and  intermediate  nymphs  with  anal  ring  developed, 
with  or  without  setae,  first  stage  nymphs  with  anal  ring  setae ...  62 

61.  Adult  female  with  all  legs  present  and  subequal  in  length,  their 

antennae  normally  seven-jointed,  and  body  deep  carmine  red. 
Cochineal  insects.  (Coccus,  widespr.  (orig.  Am.);  Epicoccus, 
Austr.)  COCCIDiE 
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Figs.  275-286.     Hemiptera 
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Lepidosaphes,  pygidium  of  adult  female  (Green)  Diaspididae. 
Conchaspis,  pygidium  of  adult  female  (Green)  Conchaspididae. 
Lepidosaphes,  pygidium  of  adult  female  (Quayle)  Diaspididae. 
Stigmacoccus,  leg  of  adult  female  (Morrison)  Monophlebidae. 
Matsucoccus,  halter  of  male  (Morrison)  Monophlebidae. 
Icerya,  antenna  of  female  (Riley)  Monophlebidae. 
Cerococcus,  pygidium  of  adult  female  (Green)  Asterolecaniidae. 
Matsucoccus,  male,  dorsal  view  of  head  (Morrison)  Monophlebidae. 
Steingelia,  tip  of  tarsus  of  female  (Morrison)  Monophlebidae. 
Rhizococcus,  tip  of  tibia  and  tarsus  (Packard)  Diaspididae. 
Stigmacoccus,  simple  disk  pore  (Morrison)  Monophlebidae. 
Stigmacoccus,  trilobate  disk  pore  (Morrison)  Monophlebidae. 
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Adult  female  with  some  or  all  legs  wanting,  or  when  all  legs  present 
the  hind  pair  are  two  or  three  times  as  long  as  the  others;  an- 
tenna?, if  present,  with  less  than  seven  joints,  often  vestigial  or 
wanting.  Southern  hemisphere.  (Apiococcus,  Neotrop.;  Cylin- 
drococcus,  Austr.;  Halimococcus,  Ethiop.;  Ourococcus,  Austr.). 
(IDIOC6CCID/E)    CYLINDROC6CCID.E 

62.  Anal  ring  and  distinct  anal  ring  seta?  present  in  young  and  adult 

females,  anal  lobes  present.  (Antonia,  Eriococcus,  Phenacoccus, 
widespr.;  Gossyparia,  Holarc,  Austr.  (G.  spuria,  Elm  bark  louse); 
Pseudococcus  {=Dactylbpius),  cosmop.  Mealy  bugs;  Trionymus, 
Holarc).    (PSEUDOC6CC1D/E,  DACTYLOPllNAl). 

ERIOCOCCID^ 
Adult  female  rarely  with  anal  ring,  female  nymphs  with  anal  ring 
and  anal  ring  setae,  anal  lobes  not  formed;  adult  female  berry- 
like  or  gall-like,   living   on   oaks.     (Kermes    (=Kermococcus), 
Holarc,  Austr.).    (HEMICOCClN/E) KERMESID.E 

63.  Head  freely  articulated  with  the  thorax;  fore  wings  membranous, 

with  veins  and  cross  veins  that  enclose  numerous  cells.  Terrestrial. 
(Peloridium,  Neotrop.;  Xenophyes,  Hemiodcecus,  Austr.). 

PELORIDIID^E 

Head  more  or  less  completely  fused  with  the  thorax,  not  movable; 

upper  wings  very  thick,  covering  the  whole  abdomen;  scutellum 

short  and  broad;  aquatic.   (Plea,  widespr.) PLEIDiE 

SUBORDER  HETEROPTERA 

(HEMIPTERA,  RHYNCHdTA,  part) 

Terrestrial  or  aquatic  species  ranging  from  minute  to  large  size; 
usually  more  or  less  flattened  or  cylindrical;  feeding  on  the  juices  of 
plants  or  animals.  Head  free,  bearing  a  sucking,  inflexed,  jointed  beak 
which  is  usually  inserted  toward  the  front  end  of  the  head;  antennae 
with  few  joints,  those  of  the  terrestrial  species  usually  long;  in  the 
aquatic  forms  very  short.  Prothorax  large,  free;  mesothorax  and  meta- 
thorax  firmly  united;  scutellum  very  large.  Wings  overlapping  on 
the  abdomen,  the  fore  pair  (hemelytra)  tough  at  the  base  and  mem- 
branous apically,  the  hind  pair  with  large  anal  field,  the  venation  much 
reduced  and  irregular,  wings  sometimes  reduced  or  absent;  legs  of 
variable  form,  tarsi  usually  three-jointed,  rarely  reduced  to  two,  or  one 
joint.  Abdomen  with  ten  visible  segments,  frequently  the  sternites  are 
larger  than  the  tergites;  no  cerci.  Metamorphosis  incomplete.  True  Bugs. 

1.  Antennae  as  long  as  or  longer  than  the  head,  usually  free,  rarely 
(Phymatidae)  fitting  in  a  groove  under  the  sides  of  the  protho- 
rax, if  the  antennae  are  slightly  shorter  than  the  head  the  eyes 
and  ocelli  are  absent;  tarsal  claws  with  or  without  arolia.  (GEO- 
C6RIS/E).  GYMNOCERATA  2 
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Antennae  shorter  than  the  head,  usually  (except  Ochteridz)  hidden 
in  cavities  beneath  the  eyes;  meso-  and  metasternum  composite, 
metasternal  gland  openings  absent;  tarsal  claws  without  arolia; 
aquatic  or  hygrophilous  species.  (HYDROC6RIS/E).  CRYPTO- 
CERATA    49 

2.  Eyes  and  generally  also  the  ocelli  present  (eyes  small  in  Aepophilus, 

Couplet  13)  3 

Both  eyes  and  ocelli  wanting;  scutellum  not  formed 58 

3.  Claws  apical,  the  last  tarsal  joint  with  entire  tip 4 


Fig.  287.    Hcmiptera 
Piesma,  developmental  stages.  Five  larval  instars,  1-5.    (Barber)  Piesmids. 

Claws  of  at  least  front  tarsi  distinctly  anteapical,  the  apex  of  the 
last  tarsal  joint  more  or  less  cleft;  hind  coxae  distant;  upper 
wings  of  uniform  texture,  the  clavus,  corium  and  membrane 
confluent;  underside  of  body  with  silvery,  velvety  pubescence; 
aquatic,  surface-living.  Water  striders,  Jesus-bugs.  (Superfamily 
GERR6IDEA)    48 

4.  Head   shorter   than   thorax   including   the   scutellum;   body   rarely 

very  narrow 5 

Body  linear;  head  horizontal,  as  long  as  the  entire  thorax  and 
widened  toward  the  apex;  legs  slender;  upper  wings  with  corium 
and  membrane  not  separate;  wings  often  absent;  antennae  four- 
jointed.  Marsh-treaders.  (Hydrometra  (  =  Limnobates),  cosmop.) 
(Figs.  288,  289).   (LIMNOBATIDtf) HYDROMETRIM: 

5.  Antennae  four-jointed,  disregarding  minute  intermediate  ring-joints 

or   antenniferous    tubercles    on   the   head    which    are   sometimes 

present;  head  not  shield-like,  the  antennae  visible  from  above     .6 

Antennae  with  five  principal  joints 42 

6.  Upper  wings  more  or  less  lace-like  in  appearance,  the  small  reticu- 

late cells  usually  with  membranous  center;  body  with  reticulate 
sculpturing;    tarsi    two-jointed;    small,    more    or    less    flattened 
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bugs,   less   than   five   mm.   in  length.    Lace-bugs.     (Superfamily 

TINGOIDEA)  7 

Upper  wings  and  body  not  so  reticulate;  ocelli  usually  present 8 

7.  Middle  lobe  of  head  (tylus)  not  extending  forward  as  much  as  the 

side  lobes  (juga),  the  head  appearing  bifid  in  front;  ocelli  pres- 
ent; upper  wings  with  the  membrane  not  reticulate  but  the 
remainder    reticulately    punctate;    pronotum    not    covering    the 

scutellum.    (Piesma  (Fig.  287)) Pl£SMID,E 

Side  lobes  of  head  not  prominent;  ocelli  absent;  upper  wings  en- 
tirely reticulate;  pronotum  with  an  angular  process  extending 
over  the  scutellum  and  often  with  an  anterior  hood  more  or  less 
covering  the  head.  (Phatnoma,  Cantacader,  widespr.;  Acalypta, 
Corythucha  (Fig.  291),  Galeatus,  palaearc,  Indomal.;  Gargaphia, 
Gelch6ssa).  (TlNGlDIDtf,  TINGlTID/E) TfNGID^ 

8.  Tarsal  claws  devoid  of  basal  pads  (arolia),  if  very  rarely  the  arolia 

are  present  (Miridae,  Reduvioidea)  the  meso-  and  metasternum 

are  composite  or  the  front  legs  are  raptorial 9 

Tarsal  claws  always  provided  with  arolia;  proboscis  generally  four- 
jointed;  meso-  and  metasternum  simple 33 

9.  Antennae  whip-like,  the  basal  two  joints  very  short,  last  two  joints 

long  and  very  slender,  pilose,  the  third  joint  thickened  at  the 
base;  ocelli  present;  proboscis  three-jointed;  tarsi  three-jointed; 
veins   of  upper  wings   forming  cells;   small   or   minute   species. 

(Superfamily  DIPSOCOROlDEA)   10 

Third  antennal  joint  not  thickened  at  base,  the  second  joint  often 
longer  than  the  third  or  equal  to  it,  rarely  shorter 11 

10.  Head  more  or  less  extended  horizontally,  or  slightly  bent  down;  pro- 

boscis long;  eyes  small;  front  coxal  cavities  not  prominent.  (Cera- 
tocombus,  Crescentius,  Ind.).  (CERATOC6MBID/E,  CRYP- 
TO STEMM  AT  ID  A£) DIPSOC6RIDiE 

Head  transverse,  inflexed  between  the  prominent  front  coxae;  costa 
of  fore  wings  not  fractured.    (Hypselosoma  (  —  Glyptocombus)). 

SCHIZOPTfiRID^ 

11.  Meso-  and  metasternum  composite,  formed  of  more  than  one  piece, 

very  rarely  the  sutures  obsolete,  in  which  case  the  clypeus  is 
triangulate  (Cimicidae);  cuneus  of  the  fully  winged  forms  more 
or  less   distinct;   hind   coxae   hinged    (except  in  a   few   Miridae) 

(Superfamily  CIMICOIDEA)  12 

Meso-  and  metasternum  simple,  formed  of  a  single  piece;  hind 
coxae  rotating  with  a  ball  and" socket  joint  (except  in  Saldidae)     19 

12.  Proboscis  three-jointed;  upper  wings,  when  developed,  with  an  em- 

bolium;  when  the  wings  are  vestigial  no  ocelli  are  present.  (Com- 
pare also  Microphysidae,  couplet  18,  some  of  which  have  three- 
jointed  proboscis,  but  no  embolium) 13 

Proboscis  four-jointed    ,  ,  •  •  , 16 
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13.  Metapleurae  without  glands;  body  not  broadly  oval  and  thorax  not 

flattened;  occurring  under  stones  along  Atlantic  coast  of  Europe. 

(Aepophilus)   AEPOPHfLID^E 

Metapleurae  with  glands 14 

14.  Wings  vestigial;  clypeus  triangular,  broader  apically;  ocelli  absent; 

parasitic  on  man,  bats  and  birds.  Bedbug  family.  (Cimex  (C. 
lectularius,  Bedbug)  (Figs.  292,  295),  Primicimex,  Nearc, 
Haematosiphon).  (ACANTHlID/E  of  authors,  CL1NOC6R1- 
DAE)  CIMfCIDiE 


V   _£ 


Figs.    288-296.     Hemiptera 

288.  Hydrometra  (Miall)  Hydrometridae. 

289.  Hydrometra,  profile  of  anterior  portion  of  body  (Hungerford)  Hydrometridae. 

290.  Isometopus  (Heidemann)  Isometopidae. 

291.  Corythucha  Tingidae. 

292.  Cimex,  tip  of  tibia  and  tarsus  (Eysell)  Cimicidae. 

293.  Lygus  (MacGregor)  Miridae. 

294.  Triphleps  (MacGregor)  Anthocoridae. 

295.  Cimex  (Patton  and  Cragg)  Cimicidae. 

296.  Halticus  (Distant)  Miridae. 


Wings  usually  well  developed;  sides  of  clypeus  parallel  or  sub- 
parallel;  ocelli  present;  proboscis  three-jointed 15 

15.  Membrane  of  fore  wings  with  many  distinct  veins;  antennae  long 
and  thin;  proboscis  long;  gland  opening  of  metathorax  small; 
legs  long  and  thin,  similar;  eyes  large  and  bulging;  moderately 
large  species.    (Velocipeda,  Indomal.) VELOCIPEDHXE 

Membrane  with  few  veins,  legs  not  lengthened;  small  species. 
Minute  pirate-bugs.  (Anthocoris,  Triphleps,  cosmop.  (T.  insidib- 
sus,  Predatory  flower-bug)).  (Fig.  294) ANTHOCORID^ 
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16.  Ocelli  of  both  sexes  absent;  tarsi  three-jointed   (exceptionally  two- 

jointed  in  a  few  Miridae) 17 

Ocelli  present;  membrane  of  upper  wings  with  one  or  two  small 
basal  cells  18 

17.  Proboscis  with  basal  joint  scarcely  longer  than  wide,  not  extending 

backward  beyond  middle  of  eyes;  membrane  of  upper  wings  with 
a  single  large  quadrangular  cell.    (Hesperophylum,  Termatophy- 

lum)  TERMATOPHYLID.E 

Proboscis  with  basal  joint  longer  than  broad,  usually  reaching  beyond 
hind  margin  of  head;  membrane  with  two,  sometimes  one,  small 
cells  near  base,  rarely  with  irregular  free  veins.  Leaf-bugs,  Plant- 
bugs.  (Halticus  (Fig.  296),  Psallus,  Calocoris,  Poecilocapsus, 
Irbisia,  widespr.;  Lygus  (Fig.  293),  (L.  pratensis,  Tarnished 
plant-bug),  Miris,  cosmop.;  Capsus,  Camptobrochis,  Palaearc,  In- 
domal.).   (CAPS1D/E)  MIRID^ 1 

a.  Tarsi  with  a  pair  of  arolia  present b 

Arolia  absent,  at  most  two  thin  bristly  hairs  present  between  the 

tarsal  claws   h 

b.  Arolia  well  separated  at  base,  or  arising  next  to  the  base  of  the 

claws   c 

Arolia  closely  approximate  at  base,  usually  narrow  and  ribbon-like .  .  f 

c.  Pronotum  anteriorly  with  a  transverse  collar,  separated  by  an  im- 

pressed groove,  at  least  at  the  sides d 

Pronotum  simple,  without  a  collar  anteriorly e 

d.  Lorae  distinctly  separated  from  the  genae  as  a  linear  sclerite;  last 

tarsal  joint  not  widened;  tibiae  finely  spinulose 

DICYPHIN^,  part 

Lorae  and  genae  confluent;  last  tarsal  joint  swollen;  tibiae  without 

spinules    BRYOCORIN^,  part 

e.  Lorae  distinctly  separated  from  the  genae;  tibiae  usually  spinose. 

PHYLINLE,  part 
Lorae  and  genae  confluent;  last  tarsal  joint  swollen. 

BRYOCORIN^,  part 

f.  Arolia  bowed  outward,  then  converging  at  tips .  .  ORTHOTYLlNiE 
Arolia  divergent  from  base  to  tip g 

g.  Tarsal  claws  sharply  bent  near  the  base;  arolia  broadened. 

DICYPHlNiE,  part 
Tarsal  claws  more  or  less  arcuate  or  bent  at  the  middle  or  beyond, 

MIRING 
h.    Prothorax  with  a  transverse  impression  anteriorly,  at  least  at  the 

sides,  defining  a  collar i 

Prothorax  simple  PHYLINjE,  part 

1  A  number  of  rather  ill-defined  subfamilies  are  generally  recognized. 


172  bulletin:  museum  of  comparative  zoology 

i.    Tarsal  claws  stout,  usually  sharply  curved  or  bent,  with  a  tooth  or 

internal  swelling  at  the  base j 

Tarsal  claws  simple,  slender;  usually  porrect  at  tips.  .  .   CYLAPIN7E 

j.    Pronotum  with  a  distinct,  complete  collar k 

Pronotum  with  a  collar  indicated  only  at  the  sides. 

CLIVINEMIN^ 

k.    Fore  wings  in  great  part  hyaline DICYPHlN^E,  part 

Fore  wings  not  hyaline;  tarsal  claws  often  with  two  bristles  between 
them  at  base DER^OCORlN^E 

18.  Tarsi  two-jointed;  proboscis  normally  four-jointed,  the  third  joint 

very  small,  or  three-jointed.    (Mallochiola,  Cyrtosternum,  Pachy- 

tarsus,   Indomal.) MICROPHYSIDjE 

Tarsi  three-jointed.  (Corticoris,  Diphleps,  Isometopus,  Palaearc,  In- 
domal. (Fig.  290),  Myiomma) ISOMETOPID^ 

19.  Front  legs  not  raptorial;   prosternum   without   medial  stridulation 

groove;  head  rarely  cylindrical 20 

Front  legs  more  or  less  raptorial;  prosternum  usually  with  a  median 
transversely  striated  or  granulated  stridulation  groove  in  front 
of  the  front  coxae;  pronotum  with  a  transverse  groove;  head 
cylindrical;  proboscis  three-jointed,  fitted  for  piercing,  rarely 
with  an  extra  very  short  basal  joint,  the  first  joint  stout  and 
usually  curved.    (Superfamily  REDUVIOIDEA) 28 

20.  Ocelli  absent;  proboscis  three-jointed  or  apparently  so  when  the 

basal  joint  is  minute;  body  flat,  adapted  for  living  under  bark. 

(Superfamily  ARADOIDEA)  21 

Ocelli  present,  when  rarely  absent  the  proboscis  is  four-jointed  and 
the  head  is  not  apically  widened 23 

21.  Proboscis  arising  before  the  end  of  the  head  and  lying  in  a  groove 

between  the  cheeks 22 

Proboscis  terminal,  not  lying  in  a  ventral  groove.  (Isodermus, 
Austr.,  Neotrop.;  Procympiutus,  Austr.) ISODERMIDvE 

22.  Head  not  wide  behind  the  eyes,  which  are  prominent;  proboscis 

longer  than  the  head;  trochanters  very  short,  fusing  with  the 
femora;  abdominal  spiracles  placed  near  the  base  of  the  segments. 
(Aradus,  Brachyrhynchus,  cosmop.;  Eumendtes,  Indomal.    (Fig. 

297),  Carventus,  Neotrop.,  Indoaustr.) ARADID.& 

Posterior  part  of  head  wide,  enclosing  the  eyes,  often  spinose; 
proboscis  rarely  longer  than  the  head;  trochanters  distinct;  ab- 
dominal spiracles  remote  from  the  base  of  the  segments.  (Aneurus, 
Mezira,  Neuroctenus).    (MEZlRlD/E) DYSODlIDyE 

23.  Membrane  of  upper  wings  destitute  of  veins,  more  or  less  confluent 

with  the  membranous  clavus 26 

Membrane  furnished  with  four  or  five  long  closed  cells,  the  clavus 
more  or  less  distinct 24 

24.  Abdominal  spiracles  on  the  sternites 25 
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Abdominal  spiracles  on  the  tergites.  (Leptopus,  Valleriola,  Erianotus, 
Old  World)                                                           LEPTOP6DID^E 
25.   Eyes  contiguous  with  the  pronotum.   Shore  bugs.   (Salda,  cosmop.; 
Saldula,  Pentacora  (Fig.  299)).    (ACANTHllDAz  of  some  au- 
thors)     SALDID.E 

Eyes  not  reaching  the  margin  of  the  pronotum.   (Leotichus,  Ind.). 

LEOTICHID^E 


Figs.  297-304.     Hemiptera 

297.  Aradus  (Howard)  Aradidae. 

298.  Pentatomid  bug,  wings  (Handlirsch)  Pentatomidae. 

299.  Pentacora  (Torre  Bueno)  Saldidae. 

300.  Corizus  (Hambleton)  Corizidae. 

301.  Henicocephalus  (Maxwell-Lefroy)  Henicocephalidse. 

302.  Triatoma  (Chagas)  Reduviidae. 

303.  Reduvius,  tip  of  tibia  and  tarsus  (Eysell)  Reduviidae. 

304.  Triatoma,    wing    (Patton    and    Cragg).     Em.,    embolium;    CI.,    C,    corium; 

Mb.,  membranaceous  area.  Reduviidae. 


26.  Ocelli  approximated;  semiaquatic  bugs 27 

Ocelli  widely  separated;  flattened,  oblong-oval  bugs  with  large  por- 

rect  head.  (Fig.  310).  (Xylastodoris  (Royal-palm  bug)).  (THAU- 
MASTOC6R1DAZ)   THAUMASTOTHERIIDjE 

27.  Antennae  long  and  slender;  body  narrow;  tarsi  three-jointed,  the 

basal    joint   minute;    corium    submembranaceous    with    elevated 

veins.    (Mesovelia,  widespr.) MESOVELlIDiE 

Basal  two  joints  of  antennae  thicker  than  the  others;  body  robust, 
not  over  2.5  mm.  in  length;  tarsi  two-jointed;  head  and  thorax 
grooved  beneath;  body  densely  clothed  with  velvety  pile.    (Mer- 
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ragata;  Hebrus,  widespr.)  (N/EOGEID/E).    (See  couplet  42). 

HEBRIDjE,  part 

28.  Pronotum   divided  into  three  lobes;   head   constricted  at  the   base 

and  behind  the  eyes,  swollen  between;  upper  wings  wholly  mem- 
branous, with  longitudinal  veins  and  a  few  crossveins;  front  tibiae 
swollen;  front  tarsi  one-jointed,  hind  tarsi  two-jointed;  minute, 
delicate  species.  (Henicocephalus,  cosmop.  (Fig.  301),  Systel- 
loderes).  (EN1COCEPHALID/E)  HENICOCEPHALIM; 
Pronotum  simple,  often  large  and  broad,  or  long  and  narrow;  head 
not  constricted  at  the  base  behind  the  eyes 29 

29.  Antennae  elbowed,  slender,  filiform  or  often  very  thin  apically    .     30 
Antennae  short,  with  the  last  joint  swollen  or  enlarged;  membrane 

with  the  veins  joined,  frequently  forked  and  uniting;  tarsi  two- 
jointed;  front  legs  very  stout,  raptorial,  the  front  femora  greatly 
thickened.  (Phymata  (Ambush-bug);  Macrocephalus;  Amblythy- 
reus,  Indomal.;  Carcinocoris,  Indoaustr.).  (MACROCEPHAL- 
IDM)  PHYMATID^ 

a.    Scutellum  large;  rounded  apically;  sides  of  head  and  propleura  not 
grooved  for  the  reception  of  the  antennae. 

MACROCEPHALINjE 

Scutellum  small,  triangular;  sides  of  head  and  propleura  grooved 

for  the  reception  of  the  antennae PHYMATlN/E 

30.  Prosternum  with  a  cross-striated  median  stridulation  groove;  pro- 

boscis three-jointed  31 

Prosternum  without  a  stridulation  groove;  proboscis  usually  four- 
jointed,  rarely  three-jointed 32 

31.  Front  coxae  short;  rather  robust  species,  the  body  not  linear;  ocelli 

usually  present;  front  legs  raptorial,  but  not  greatly  modified. 
Assassin  bugs.  (Acanthaspis,  Ethiop.,  Indomal.;  Apiomerus  (A. 
crdssipes,  Bee  assassin);  Arilus  {A.  cristatus,  Wheelbug);  Mela- 
nolestes  (M.  picipes,  Kissing-bug);  Reduvius,  Palaearc,  Ethiop., 
Indoaustr.  (Fig.  303);  Sinea,  Holarc;  Triatoma  (  =  Conorhinus) 
widespr.  (T.  sanguisuga,  Big  bedbug)  (Figs.  302,  304);  On- 
cocephalus,  Harpactor,  Pirates,  widespr.) REDUVlID-flL 

a.  Membrane  with  three  simple  veins;  hamus  absent;  body  extremely 

flattened  ELASMOCORIN^E 

Membrane  with  one  or  more  closed  cells b 

b.  Base    of    abdomen    produced    towards    meta-sternum    to    form    a 

trichome;  last  two  antennal  segments  each  inserted  before  apex 

of  preceding  segment;  hamus  absent HOLOPTILIN^ 

Base  of  abdomen  without  a  trichome;  last  two  antennal  segments 
inserted  at  apices  of  preceding  segments c 

c.  Under  surface  of  head  moderately  to  strongly  produced  on  either 
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side  throughout  its  length,  forming  a  more  or  less  distinct  rostral 

groove    d 

Under  surface  of  head  without  a  buccal  groove e 

d.  Ocelli  absent;  apical  three  antennal  segments  usually  slender;  body 

usually  clothed  with  a  dense  tomentum. 

TRIBELOCEPHALiN^E 
Ocelli  present;  apical  three  antennal  segments  not  long  and  slender; 
body  without  a  dense  vestiture  of  apically  curved  hairs. 

PHIMOPHORIN^ 

e.  Anterior  coxae  elongated,  usually  at  least  four  times  longer  than  wide 

and  usually  extending  well  beyond  apex  of  head;  long  slender 
insects  with  hemelytra  almost  entirely  membranous;  front  legs 

raptorial  BACTRODlN^E 

Anterior  coxae  shorter,  usually  less  than  twice  as  long  as  broad  and 
not  extending  beyond  apex  of  head;  usually  broader  insects  with 
well  differentiated  clavus,  corium,  and  membrane  and  without 
greatly  modified  front  legs f 

f .  Pronotum  constricted  behind  the  middle g 

Pronotum  constricted  at  or  near  the  middle h 

g.  Ocelli  present;  front  and  middle  tibiae  not  curved  apically,  provided 

with  spongy  fossae  at  their  apices PIRATING 

Ocelli  absent;  front  tibiae  curved  apically  and  produced  beyond  in- 
sertion of  tarsi  as  a  stout  spine;  spongy  fossae  absent.   VESCIlN^E 

h.    Ocelli  always  absent i 

Ocelli  present  except  in  rare  brachypterous  forms j 

i.    Second  rostral  segment  swollen  at  base;  membrane  with  at  least  two 

closed  cells   SAIClNiE 

Second  rostral  segment  not  swollen  at  base;  membrane  with  only  a 

single  large  cell CHRYXIN^E 

j.    Cubitus  branching  to  form  an  additional  four-  to  six-angled  cell 

between  corium  and  membrane k 

Cubitus  simple,  not  forming  such  an  extra  cell m 

k.   Cubital  cell  usually  hexagonal;  first  antennal  segment  stout,  porrect; 

abdomen  with  only  two  scent  glands STENOPODlN^ 

Cubital  cell  usually  quadrangular;  first  antennal  segment  usually 

relatively  slender;  abdomen  with  three  scent  glands 1 

1.    First  antennal  segment  short,  but  little  longer  than  head;  ocelli  often 

farther  apart  than  eyes;  claws  simple   APIOMERlNTE 

First  antennal  segment  usually  longer  than  head;  ocelli  usually 
closer  together  than  eyes;  claws  dentate  or  appendiculate. 

HARPACTOCORIN^: 
m.    Second   antennal   segment   subdivided    into   from   eight   to   thirty 
pseudo-segments;  eyes  located  posteriorly,  the  ocelli  placed   be- 
tween them  MICROTOMIN^; 
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Second  antennal  segment  not  subdivided;  ocelli  located  behind  the 

compound  eyes  n 

n.  Head  rarely  transversely  constricted  behind  the  eyes,  the  ocelli 
usually  located  on  oblique  elevations  at  postero-lateral  angles  of 
the  long,  cylindrical  head;  dorsal  abdominal  scent  gland  openings 

absent  TRIATOMiN^E 

Head    transversely    constricted   behind    the    eyes;    abdominal    scent 

glands  present o 

o.    Eyes  strongly  pedunculate CETHERINjE 

Eyes  not  stalked  or  pedunculate p 

p.    Antennae  inserted  anteriorly  or,  more  commonly,  laterally  but  not 

on  long,  anteriorly  projecting  tubercles REDUVIlNiE 

Antennae  inserted  on  prominent,  anteriorly  projecting  tubercles  at 

front  of  head q 

q.    Front  tarsi  two-segmented;  middle  and  hind  tarsi  three-segmented. 

SALYAVATIN^E 
All  tarsi  three-segmented SPHjERIDOPlNiE 

Front  coxae  greatly  elongated;  body  greatly  elongated,  the  middle 
and  hind  legs  long  and  thin,  the  front  legs  highly  raptorial; 
ocelli  absent.  Thread-legged  bugs.  (Barce,  Ploiaria  (  =  £mesa), 
widespr.;  Myiophanes,  Palaearc,  Indoaustr.;  Stenolaemus,  Gardena, 

widespr.).   (EMESlDrf.)  PLOIARlIDiE 

32.  Legs  slender,  the  front  pair  strongly  raptorial;  tarsi  three-jointed; 
membrane  of  upper  wings  with  more  or  less  distinctly  branched 
veins,  or  with  two  or  three  longitudinal  cells  emitting  radiating 
veins.  Damsel-bugs.  (Nabis  (  =  Coriscus,  =  Reduviolus),  cos- 
mop.,  Pagasa)  NABID^ 

a.  Metathoracic  scent  gland  ostioles  not  visible  between  middle  and 

hind   coxae    PACHYNOMlN^E 

Metathoracic  scent  gland  ostioles  distinct  with  well  developed,  trans- 
verse canals  between  middle  and  hind  coxae b 

b.  Abdomen  narrowed  at  base;  ovipositor  reduced;  hamus  absent. 

ARACHNOCORIN^E 

Abdomen  broad   at  base;  ovipositor  well  developed,   the  seventh 

sternite  cleft;  hamus  present c 

c.  Front  coxal  cavities  closed  behind GORPlNiE 

Front  coxal  cavities  open  behind d 

d.  Pronotal  collar  reduced;  clavus  narrowed  posteriorly,  the  commissure 

shorter  than  scutellum PROSTEMMINjE 

Pronotal  collar  broad  and  distinct;  clavus  broadened  posteriorly,  the 
commissure  longer  than  scutellum NABlN.dE 

Legs  short,  tarsi  two-jointed;  membrane  with  four  free  veins. 
(Joppeicus,  Palaearc.)  JOPPEfCIDiE 
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33.  Membrane  of  upper  wings  with  many  longitudinal  veins  which 

often  unite;  antennae  inserted  well  up  on  the  sides  of  the  head; 

ocelli  present.  (Superfamily  COREOIDEA) 34 

Membrane  usually  with  a  few  veins,  if  many  branching  veins  are 
present  the  ocelli  are  absent.  (Superfamily  LYG^EOIDEA, 
et  al.)   36 

34.  Fourth  dorsal  segment  of  the  abdomen  constricted  medially;  gland 

openings  of  the  metathorax  usually  obsolete,  if  rarely  visible, 
placed  behind  the  hind  coxal  cavities  and  emitting  two  divergent 
grooves.    (Corizus,  cosmop.   (Fig.  300);   Harmostes;   Serinetha, 

Ethiop.,  Indomal.)  CORIZIM1 

Basal  margin  of  fourth  and  fifth  dorsal  segments  of  the  abdomen 
usually  sinuate  in  parallel  manner;  gland  openings  of  meta- 
thorax almost  always  distinct 35 

35.  Head  much  narrower  and  shorter  than  the  prothorax,  cheeks  usu- 

ally reaching  behind  the  insertion  of  the  antennae;  exterior  mar- 
gin of  hind  coxal  cavities  nearly  parallel  with  axis  of  the  body. 
(Anasa  (Figs.  306,  307,  311,  312)  (A.  tristis,  Squash-bug);  Lepto- 
glossus,  widespr.  (Fig.  305)  (L.  phyllopus,  leaf-footed  bug); 
Acanthocoris,  Stenocephalus,  widespr.;  Homoeocerus,  Ethiop., 
Palaearc,  Indomal.;  Mictis,  widespr.;  Anoplocnemis,  Ethiop.,  In- 
domal.)   coreim; 

Head  nearly  as  broad  and  long  as  the  prothorax,  wider  than  the 
front  margin  of  the  pronotum;  cheeks  scarcely  extending  behind 
the  base  of  the  antennae;  exterior  margin  of  the  hind  coxal  cavities 
more  or  less  transverse.  (Alydus,  Leptocorisa  (L.  trivittata,  Box- 
elder  bug),  widespr.;  Curu,  Neotrop.,  Indomal.;  Protenor,  Sta- 
chyocnemus).    {COR1SC1DA1)   ALtDID^E 

36.  Ocelli  present 37 

Ocelli  absent 41 

37.  Wing  membrane  without  veins 38 

Wing  membrane  with  veins 39 

38.  Wings  when  present  long  and  narrow,  without  distinct  veins;  slen- 

der species  with  long,  thin  antennae  and  abdomen  narrowed  at 
base.    Indoaustr.  and  Neotrop.   (Colobathristes,  Peruda,  Phaena- 

cantha,  Malcus)    COLOBATHRfSTID^ 

Fore  wings  with  a  number  of  closed  cells  basally,  but  without  veins 
on  the  membrane.   (Macrovelia,  Nearc.)  .  .  .  .  MACRO VELlID^E 

39.  Antennae  not  elbowed;  head  not  constricted  in  front  of  the  eyes.  .  .40 
Antennae  elbowed,  the  first  joint  long  and  clubbed,  the  last  joint 

spindle-shaped;  head  constricted  in  front  of  the  eyes;  scutellum 
small;  femora  clubbed;  body  and  legs  extremely  slender.  Stilt 
bugs.  (Jalysus,  widespr.;  Neides,  Metacanthus,  Palaearc,  In- 
domal.).  (BER^TIDAE)  NEfDID^ 
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40.  Veins  of  membrane  usually  four  or  five  in  number  and  not  forming 
anteapical  cells.  (Geocoris,  Nysius,  cosmop.  (False  chinch-bug); 
Graptostethus,  Palaearc,  Ethiop.,  Indomal.;  Oncopeltus,  Lygaeus, 
Ligyrocoris  (Fig.  313),  Lygaeosoma,  widespr.;  Blissus  (B.  leucop- 
terus,  Chinch-bug  (Fig.  308))).  (GEOC6RID&,  MYOD6CHI- 
DJE)  LYGiEID^E 


Figs.  305-313.    Hemiptcra 


305, 
306 
307 
308, 
309. 
310 


Leptoglossus  (Chittenden)  Coreidae. 
Anasa,  wings  (Tower)  Coreidae. 
Anasa,  leg  (Tower)  Coreidae. 
Blissus  (Webster)  Lygaeidae. 
Dysdercus  (Barber)  Pyrrhocoridae. 
Xylastodoris  (Barber)  Thaumastocoridae. 

311.  Anasa,  antenna  (Tower)  Coreidae. 

312.  Anasa,  lateral  view  of  prothorax  and  head  (Hyatt  and  Arms)  Coreidae. 

313.  Ligyrocoris  (Barber)  Lygaeidae. 


Veins  of  membrane   four  in   number,   arising  distinctly   from  the 
corium,  forming  three  large  preapical  cells  and  thence  branching. 

(Hyocephalus,  Austr.)    HYOCEPHALlM: 

41.  Membrane  of  upper  wings  with  two  large  basal  cells  which  emit 
seven  or  eight  branching  veins;  stout  bugs  of  moderate  size. 
(Dysdercus,  widespr.  (Fig.  309)  (Cotton  stainers);  Physopelta, 
widespr.;  Euryophthalmus;  Pyrrhocoris,  Palmare,  Ind.;  Ectatops, 
Antilochus,  Ethiop.,  Indoaustr.) PYRRHOCORIDAE 
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Membrane  with  few  veins  forming  one  or  two  basal  cells.  (See 
couplet  17)  MiRID^E,  part 

42.  Upper  wings  with  the  clavus  membranous  and  confluent  with  the 

membrane  which  is  devoid  of  veins;  head  and  thorax  grooved 
beneath;  antennae  with  the  two  basal  joints  stouter  than  the  others; 
tarsi    two-jointed;   small,   semiaquatic   bugs.     (See    couplet   27). 

(Hebrus  (  =Naogeus),  widespr.) HEBRIDjE 

Upper  wings  with  the  clavus  noticeably  heavier  than  the  membrane; 
antennae  with  the  first  joint  thickened,  the  second  joint  slender; 
head  more  or  less  expanded,  the  side  margins  acute  in  front  of 
the  eyes  and  thickened  above  the  base  of  the  antennae;  ocelli 
present;  scutellum  large  or  very  large;  terrestrial.  (Super-family 
SCUTELLEROIDEA.)  {PENT  AT  OMO  IDE  A)  43 

43.  Scutellum    excessively   large,   U-shaped    and    convex,   covering   the 

greater  part  of  the  abdomen;  opaque  part  of  the  corium  much 

narrowed  toward  the  apex 44 

Scutellum  nearly  always  narrowed  behind,  more  or  less  triangular; 
opaque  part  of  the  corium  subtriangular,  broad  apically.  (If  the 
scutellum  is  entirely  hidden,  not  extending  beyond  metathorax, 
cf.  Yang,  1935,  the  imperfectly  known  TAHITOC6RIDjE)      .47 

44.  Tibiae  not  armed  with  strong  spines 45 

Tibiae   with    two    or   more   rows    of   distinct   spines.     Negro-bugs. 

(Corimelaena  {  =  Thyre6coris)).    (THYREOC6RIDA1). 

CORIMEL^NID^ 

45.  Fore  wings  about  twice  as   long  as  the  abdomen,   folded  at  the 

middle  and  at  rest  tucked  under  the  scutellum;  tarsi  two-jointed. 
(Brachyplatys,  Ethiop.,  Indoaustr.;  Coptosoma,  Old  World; 
Plataspis,  Palaearc).   (COPTOSOMIDA1,  PLATASPIDA1). 

PLATASPIDID^ 
Fore  wings  of  normal  length,  not  folded;  tarsi  nearly  always  three- 
jointed  46 

46.  Sides  of  the  prothorax  without  a  strong  tooth  or  lobe  in  front  of 

the  humeral  angles  and  another  on  the  front  angles;  hind  wings 
with  a  heavy,  abrupt,  spur-like  vein  (hamus).  Shield-back  bugs. 
(Eurygaster,   Holarc;   Homaemus,   widespr.;    Scutellera,   Chryso- 

coris,  Pcecilocoris,  Indomal.) SCUTELLfiRID^E 

Sides  of  the  thorax  with  a  prominent  tooth  or  lobe  in  front  of  both 
the  humeral  and  the  front  angles;  eyes  protuberant;  hind  wings 
with  no  hamus.  (Arctocoris,  Palaearc;  Oncozygia,  Podops, 
widespr.).   (GRAPHOSOMATIDA1)  PODOPIDjE 

47.  Tibiae  strongly  spinose,  front  legs  fossorial;  veins  of  the  membrane 

radiating  from  the  base.  (Aethus,  widespr.;  Geotomus,  Cydnus, 
cosmop.;  Brachypelta,  Palaearc,  Ethiop.,  Indoaustr.;  Cyrtomenus, 

Pangaeus)    CYDNID^ 

Tibiae  unarmed,  or  at  most  with  weak  spines,  front  legs  not  fos- 
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sorial;  veins  of  membrane  extending  from  a  vein  which  arises 
near  the  inner  basal  angle  and  lies  nearly  parallel  with  the  edges 
of  the  corium.  Stink-bugs.  (Brochymena,  Cosmopepla,  Euschistus 
(Fig.  315),  Murgantia  (M.  histrionica,  Harlequin  cabbage-bug); 
Pentatoma,  Peribalus,  Podisus,  Catacantha  (Fig.  314)) 

PENTAT6MID.E 


Figs.  314-320.     Hemiptcra 

314.  Catacantha,  wings   (Kirkaldy)    Pentatomidae. 

315.  Euschistus.  Pentatomidae. 

316.  Ochterus  (Garman)  Ochteridae. 

317.  Gerris  (Miall)  Gerridse. 

318.  Corixa  (Miall)  Corixidae. 

319.  Corixa,  front  leg  (Kolbe)  Corixidae. 

320.  Corixa,  wings  (Handlirsch)  Corixidae. 


48.  Hind  femora  extending  much  beyond  the  apex  of  the  abdomen, 

the  posterior  pairs  of  legs  arising  close  together  and  very  distant 
from  the  front  pair;  proboscis  four-jointed,  but  the  first  joint 
short.  (Gerris,  cosmop.  (Fig.  317);  Halobates,  tropicopol.;  Rheu- 
matobates;    Onychotrechus,   Chimarrhometra,    Indomal.).     (HY- 

DROBATID/E)  GERRID^E 

Hind  femora  not  extending  much  beyond  the  apex  of  the  abdomen 
(except  Rhagovelia) ;  middle  legs  about  midway  between  the  front 
and  hind  pairs  (except  Rhagovelia);  proboscis  three-jointed. 
Broad-shouldered  water-striders.  (Microvelia,  Rhagovelia,  cos- 
mop.;  Velia,  Am.,  Palmare.) VELilDiE 

49.  Head  articulated  with  the  thorax  as  usual  or  at  most  partly  fused 

with  it;  tarsi  with  more  than  a  single  joint 50 
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Head  completely  fused  with  the  thorax,  the  boundary  more  or  less 
indicated  by  a  shallow  impression;  antennae  one-  or  two-jointed; 
eyes  located  rather  dorsally;  proboscis  four-jointed;  no  distinct 
venation;  all  tarsi  with  two  claws;  male  genitalia  strongly  asym- 
metrical  helotrephim; 

Three  subfamilies,  probably  deserving  family  rank,  may  be  distin- 
guished as  follows: 

a.  All  tarsi  three-jointed.    (Neotrephes,  Paratrephes,  Neotrop.). 

NEOTREPHIN^E 
Fore  tarsi  one-jointed;  hind  tarsi  with  two  joints b 

b.  Body  flattened,  suture  between  head  and  pronotum  absent;  antenna! 

one-jointed.   (Idiocoris,  Paskia,  Ethiop.) IDIOCORINjE 

Body  strongly  convex;  suture  between  head  and  thorax  visible; 
antennae  two-jointed.   (Helotrephes,  Hydrotreph.es,  Indomal.). 

HELOTREPHINjE 

50.   Front  tarsi  of  the  usual  form 51 

Front  tarsi  consisting  of  a  single  spatulate  joint  bearing  a  leaf-like 
claw;  body  flattened  above;  head  overlapping  the  pronotum; 
proboscis  very  short,  hidden,  one-  or  two-jointed;  middle  legs 
long,  hind  legs  formed  for  swimming;  hind  tarsi  with  indistinct 
bristle-like  claws.  Water  boatmen CORtXIDJE 

a.  Scutellum  visible  from  above,  covered  by  pronotum  only  at  anterior 

margin   b 

Scutellum  covered  by  the  pronotum  entirely  or  with  only  the  apex 
visible    c 

b.  Two  ocelli;  antennae  four-jointed.    (Diaprepocoris,  Austr.). 

DIAPREPOCORIN^ 

Ocelli    wanting;   antennae    three-jointed.     (Micronecta,   Tenagobia, 

widespr.)    MICRONECTlNvE 

c.  Fore  wings  with  an  embolar  groove  (a  deep  groove  next  the  front 

margin  on  basal  half  of  wing) d 

Fore  wings  without  embolar  groove.    (Stenocorixa,  Ethiop.). 

STENOCORIXIN^E 

d.  Proboscis  smooth,  without  transverse  ridges;  median  vein  in  fore 

wing  curving  abruptly  to  the  costal  margin.   (Cymatia,  widespr.). 

CYMATIlNiE 

Proboscis  roughened  by  transverse  ridges;  median  vein  in  fore  wing 

usually  curving  posteriorly  at  tip  to  fuse  with  the  cubitus e 

e.  Cheeks,  below  the  eyes,  very  broad,  lower  margin  of  eye  concave; 

median  vein  indistinct,  parallel  and  very  close  to  cubitus.   (Hetero- 

corixa,  widespr.)   HETEROCORIXIN^E 

Cheeks  not  broad  below;  median  vein  distinct,  midway  between 
cubital  vein  and  costal  margin,  usually  fused  at  apex  with  cubitus. 
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(Glenocorisa,  Holarc;  Corixa,  cosmop.  (Figs.  318,  319,  320); 
Graptocorixa,  Neotrop.;  Agraptocorixa,  Old  World).  (Including 
SIGARID/E  and  MICRON ECT ID /E)    CORIXlN^ 

51.  Upper  wings  of  leathery  consistency,  with  the  clavus,  corium  and 

membrane    developed;    legs    often    modified    for    swimming    or 

grasping   52 

Upper  wings  transparent,  the  corium  and  membrane  not  separated, 
with  longitudinal  veins  and  crossveins  that  enclose  numerous  cells. 
Austr.  and  Neotrop.    (Peloridium).    (See  page  167). 

PELORIDilDiE 

52.  Ocelli  present;  proboscis  four-jointed;  shore-living  species 53 

Ocelli  absent;  proboscis  usually  three -jointed;  aquatic  species 54 

53.  Antenna:  exposed;  front  legs  as  long  as  the  middle  pair,  formed  for 

running;  small  active  bugs.  (Ochterus  (—Pelogonus),  widespr., 
Megochterus,  Austr.)  (Fig.  316).    (PELOG6N1D/E) 

OCHTfcRIDiE 

Antennae   hidden;   front   legs   raptorial;   short,   broad   species   with 

prominent   eyes.     Toad-bugs.     (Mononyx,   Nerthra,   Gelastocoris 

(  =  Gdlgulus)).     (GALGOLID/E,    GELASTOC6RIDAE,    MO- 

NONYCHIDAi) NfiRTHRIDjE 

54.  Front  coxae  inserted  at  or  near  the  front  margin  of  the  prosternum; 

front  legs  formed  for  grasping;  hind  tarsi  with  distinct  claws.  .  .56 
Front  coxae  inserted  at  the  hind  margin  of  the  short  prosternum; 
legs  fitted  for  swimming,  the  hind  tarsi  without  claws;  upper 
wings  strongly  convex,  the  membrane  without  veins;  body  convex 
above.    Back-swimmers   55 

55.  Hind  tibiae  and  tarsi  ciliate;  hind  tarsi  with  only  one  claw;  abdomen 

with  a  median  carinate  ridge  below;  beak  four-jointed;  eyes  large. 
(Notonecta,  cosmop.;  Anisops,  widespr.;  Buenoa,  Am.  (Fig.  321)). 

noton£ctim; 

Hind  tibiae  and  tarsi  simple,  not  ciliate;  hind  tarsi  with  two  claws; 
abdomen  not  carinate  beneath;  beak  three-jointed;  eyes  small. 
(Plea,  widespr.).    (See  page  167)   PLEIM1 

56.  Upper  wings  with  the  membrane  reticulately  veined;  beak  with 

very  small  labial  palpi 57 

Membrane  without  veins;  beak  without  labial  palpi;  hind  coxae 
hinged;  hind  tibiae  slender,  with  small  spines.  Water  creepers. 
(Heleocoris,  widespr.;  Cheirochela,  Indomal.;  Ambrysus,  Naucoris, 
Pelocoris).    (Including  APHELOCHIRIDM)    .   NAUCORID^ 

a.    Proboscis  as  long  as  the  front  femora,  slender;  antennae  extending 
beyond  the  side  margins  of  the  head;  front  legs  with  the  tibiae 

straight,  the  tarsi  movable b 

Proboscis  much  shorter  than  front  femora,  thickened  at  base;  an- 
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tennae  completely  concealed  beneath  margin  of  head;  front  femora 

much  thickened,  their  tibiae  curved,  and  their  tarsi  not  movable     c 
Proboscis  very  long,  reaching  as  far  as  middle  coxae,  its  last  joint 

shorter  than  the  preceding  one;  front  tarsi  three-jointed. 

APHELOCHIRiN^E 
Proboscis  reaching  only  to  front  coxae,  the  last  two  joints  subequal; 

front  tarsi  one-jointed POTAMOCORiN^ 

Anterior  margin  of  pronotum  deeply  emarginate  medially d 

Anterior  margin  of  pronotum  straight  or  scarcely  concave f 


Figs.  321-328.     Hemiptera 

321.  Notonecta  (Miall)  Notonectidae. 

322.  Nepa,  wings  (Handlirsch)  Nepidae. 

323.  Polyctenes  (Westwood)  Polyctenidae. 

324.  Lethocerus  (Smith)  Belostomatidae. 

325.  Nepa  (Miall)  Nepidae. 

326.  Termitaradus  (Myers)  Termitaphididae. 

327.  Termitaradus,  marginal  lobe  (Myers)  Termitaphididae. 

328.  Ranatra,  apical  portion  of  front  leg  (Hungerford)  Nepidae. 

d.  Proboscis  arising  in  a  deep  pit,  well  behind  the  anterior  margin  of 

the  head CHEIROCHELIN^ 

Proboscis  arising  at  the  anterior  margin  of  the  head e 

e.  Prosternum  completely  exposed,  separated  from  the  flattened  pleurae 

by  simple  sutures ? CRYPHOCRIClN^ 

Prosternum  covered  behind  by  the  propleurae  which  are  produced 
medially  covering  its  hind  part AMBRYSIN7E 

f.  Front  tarsi  two-jointed,  with  two,  often  vestigial  claws. 

LACCOCORIN^E 
Front  tarsi  one-jointed,  without  or  with  one  vestigial  claw  g 
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g.   Inner  margin  of  eyes  divergent  anteriorly LIMNOCHORlN^E 

Inner  margin  of  eyes  divergent  posteriorly NAUCOR.iN.flL 

57.  Hind  coxae  hinged,  hind  legs  fitted  for  swimming,  posterior  tibiae 

flattened  and  fringed,  hind  femora  usually  sulcate;  tip  of  abdo- 
men with  two  short,  flat,  retractile  appendages.  Giant  water- 
bugs,  Electric  light  bugs,  Toe-biters.  (Belostoma,  Benacus, 
Abedus,  Lethocerus,  widespr.  (Fig.  324);  Zaitha,  Sphaerodema). 

belostomatim; 

Hind  coxae  globular,  rotating;  hind  legs  formed  for  walking,  not 
flattened;  apical  appendages  of  abdomen  long  and  slender,  not 
retractile,  forming  a  respiratory  siphon.  Water-scorpions.  (Lac- 
cotrephes,  Palaearc,  Indoaustr.;  Cercometus,  Indomal.  (Figs.  322— 
325);  Nepa,  Ranatra,  cosmop.    (Fig.  328)) NEPIDiE 

58.  Broadly  oval,  flat,  completely  wingless  species;  head  in  front  with  a 

deep  median  incision;  clypeus  without  movable  appendage;  living 
in  termite  nests.  (Termitaphis  (  —  Termitocoris),  Termitaradus 
(Figs.  326,  327)  Neotrop.).    (TERMIT0C6RID&). 

TERMITAPHfDIDyE 
Body  oblong,  head  broadly  triangular  with  series  of  comb-like  spines 
beneath;  eyes  and  scutellum  absent;  upper  wings  vestigial;  para- 
sites   of    bats.     (Eoctenes,    Hesperoctenes,    Polyctenes,    widespr. 
(Fig.  323))  POLYCTENID^E 
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PELORIDOIDEA 

Myers,  J.  G.  and  W.  E.  China.    The  Systematic  Position  of  the  Peloridiidae. 
Ann.  Mag.  Nat.  Hist.  (10),  3,  pp.  282-294  (1930). 

ORDER  ANOPLtRA 

(SIPHUNCULATA,  PSEUDORHYNCHdTA,  PARASlTA, 
PHTHIRAPTERA,  ELLIP6PTERA) 

Small,  more  or  less  flattened,  wingless  ectoparasites  of  mammals. 
Head  free,  horizontal;  eyes  reduced  or  absent;  mouth  anterior,  com- 
prising an  unjointed,  fleshy  beak;  antennae  short,  simple.  Thoracic 
segments  fused.  Legs  very  stout;  tarsi  single-jointed,  forming  a  claw 
at  the  end  of  the  tibia.  No  cerci.  Metamorphosis  very  slight.  True 
lice,  Sucking  lice,  Cooties. 

1.  Body  with  spines  or  hairs   arranged  in  definite  rows,  rarely   also 

with  scales;  body  flattened;  spiracles  only  at  each  side  of  the 
mesothorax  and  on  abdominal  segments  three  to  eight;  antennae 
three  or  five-jointed;  living  exclusively  on  terrestrial  mammals  .  .2 
Body  thickly  clothed  with  stout,  thorn-like  bristles  or  with  spines 
and  scales;  body  thick  and  stout;  mesothorax  and  metathorax 
each  with  a  pair  of  spiracles  as  well  as  abdominal  segments 
two  to  eight;  eyes  absent;  antennae  four-  or  five-jointed;  living 
exclusively  on  marine  mammals.  (Echinophthirius,  Lepido- 
phthirius,  Antarctophthirius)   ECHINOPHTHIRIID^ 

2.  Head  rounded  in  front,  not  tubularly  produced;  tibiae  of  at  least 

one  pair  of  legs  below  with  a  large  tooth  or  thumb-like  process 

opposing  the  claw-like  tarsus 3 

Head  tubularly  produced  anteriorly  to  form  a  beak  longer  than  the 
remainder  of  the  head;  tibiae  without  such  a  process  opposing 
the  tarsus.  (Haematomyzus,  on  elephants,  Afr.,  E.  Ind.).  (This 
family  is  sometimes  placed  in  the  Mallophaga.). 

KLEMATOMYZID^E 

3.  Eyes  present,  large,  convex  and  almost  always  distinctly  pigmented; 

proboscis  short;  tibia  and  tarsus  without  a  distinct  sclerite  between 

them;  pleural  plates  usually  well  developed 4 

Eyes  absent  or  very  indistinct;  proboscis  very  long;  legs  with  a 
chitinized  sclerite  between  the  tibia  and  tarsus;  parasitic  on  a 
great  variety  of  mammals  but  not  on  man 5 

4.  Segments   three   to  five  of  abdomen  fused   as   indicated   by   three 

pairs  of  spiracles  on  this  apparent  segment;  sides  of  abdomen 
with  segmentally  placed  lateral  lobes;  front  legs  much  more 
slender  than  the  others.  (Phthirius  (Fig.  330),  on  man  and 
gorilla  (P.  pubis,  Pubic  or  Crab  louse)) PHTHIRlIDiE 


5. 
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Abdominal  segments  all  free,  as  indicated  by  the  position  of  their 
spiracles;  sides  of  abdominal  segments  without  such  lateral  lobes; 
front  legs  similar  to  the  others,  and  scarcely  more  slender.  (Pedi- 
culus    (Figs.   329,   331),   on   man   and   monkeys.    Cooties.     (P. 

humanus,  Head  louse,  Body  louse)) PEDICULIDiE 

Antennae  five-jointed  ^ " 

Antennae  three-  or  four-jointed.  (Haematopinoides,  on  Geomys; 
Hamophthirius,  on  monkeys) ILEMATOPINOIDIM 


Figs.  329-332.     Anoplura 

329.  Pediculus  (Patton  and  Cragg)  Pediculida. 

330.  Phthirius  (Patton  and  Cragg)  Phthiriidae. 

331.  Pediculus,  tip  of  leg  (Ewing)  Pediculidae. 

332.  Hoplopleura  (Ferris)  Haematopinidat. 

6.  Thorax  and  abdomen  distinctly  separated.  (Haematopinus,  on  un- 
gulates (H.  suis,  Hog  louse);  Hoplopleura  (Fig.  332),  on  Roden- 
tia;  Linognathus,  on  Artiodactyla  and  dogs;  Polyplax,  on  Rodentia 
and  Insectivora).    (Including  HOPLOPLEURIDtf). 

H^MATOPlNIDiE 

Thorax  and  abdomen  fused  together;  abdominal  tergites  and  sternites 

not  developed;  very  small  slender  species   parasitic  on  elephant 

shrews.   (Neolinognathus,  Ethiop.) .  .  .  NEOLINOGNATHIDjE 
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ORDER  NEUROPTERA 
SUBORDER  SIALODEA 

(MEGAL6PTERA) 

Soft-bodied  species  with  large  wings,  long  and  sometimes  pectinate 
antennae  and  simple,  similar  legs.  Costal  cell  with  many  transverse 
veins,  subcosta  and  first  radius  simple,  apically  fused,  the  radial  sector 
arising  near  the  base;  hind  wings  with  the  anal  space  normally  large, 
folded  fan-like  when  at  rest.  Prothorax  quadrate.  Metamorphosis  com- 
plete; larvae  aquatic,  living  in  freshwater  streams;  predatory,  mandibu- 
late,  possessing  lateral  abdominal  gill-filaments;  wings  appearing  in  the 
pupal  stage;  no  cocoon. 

Adults 
1.  Three  ocelli  present;  fourth  joint  of  the  tarsi  simple,  not  bilobed; 
venation  regular,  with  the  crossveins  weakly  formed,  branches 
of  the  radial  sector  directed  backward;  large  or  medium  sized 
species,  45  to  100  mm.  in  wing  expanse.  (Figs.  333,  335).  (Ar- 
chichauliodes,  Austr.;  Chauliodes,  Neohermes,  Corydalis  (Dobson, 
Hellgrammite),  Am.;  Neochauliodes,  Indomal.;  Hermes,  Neuro- 
mus,  Protohermes,  Neoneuromus,  Asia)    CORYDALIDiE 
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Ocelli  absent;  fourth  joint  of  the  tarsi  prominently  bilobed;  some 
of  the  branches  of  the  radial  sector  directed  forward;  medium 
sized  species,  20  to  40  mm.  in  wing  expanse.  (Fig.  334).  (Proto- 
sialis,  Am.;  Austrosialis,  Stenosialis,  Austr.;  Sialis,  Holarc). 

SIALIDjE 

Larvae 

Eight  pairs  of  lateral  gills;  a  pair  of  hooked  anal  prolegs,  but  no 
terminal  filament  CORYDALIDiE 

Seven  pairs  of  lateral  gills;  no  anal  prolegs;  terminal  filament 
present  SlALID^E 


Figs.  333-335.     Neuroptera 


333.  Corydalis,  wings.    Corydalids. 

334.  Austrosialis,  wings  (Tillyard)  Sialidae. 

335.  Chauliodes,  wings.  Corydalidae. 


SUBORDER  RAPHIDIODEA 

(RAPHIDIOIDEA,  EMMEN6GNATHA,  part.) 

Moderate-sized,  slender,  predatory  species  with  elongate  cylindrical 
prothorax;  head  large,  nearly  horizontal,  mandibles  strong,  antennae 
long  and  thread-like;  ovipositor  long;  cerci  not  developed;  wings  mem- 
branous, both  pairs  similar,  with  numerous  forkings,  the  costal  cell 
with  crossveins,  subcosta  not  fused  with  the  first  radial;  legs  similar, 
the  first  pair  attached  at  the  base  of  the  prothorax,  tarsi  five-jointed. 
Metamorphosis  complete;  larvae  terrestrial.    Snake-flies,  Serpent-flies. 

1.    Ocelli  present;  pterostigma  bordered  proximally  by  a  veinlet  from 
Ri.   (Raphidia,  Palaearc;  Agiilla,  Palasarc,  Am.  (Figs.  336,  338)). 

RAPHIDIID^ 

Ocelli  absent;  pterostigma  not  bordered  proximally  by  a  veinlet  from 

Ri.  (Inocellia,  Holarc.  (Fig.  337);  Fibla,  Eur.)      INOCELLIID^ 
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SUBORDER  PLANIPfiNNIA 

(SYNISTATA,  part.,  DICTY6PTERA,  part.) 

Small  to  rather  large,  slender,  predaceous  insects  with  large  wings, 
but  of  slow  flight.  Head  free,  vertical,  eyes  prominent,  mouth  inferior, 
mandibles  strong;  prothorax  more  or  less  freely  movable  and  prominent, 
meso-  and  metathorax  not  closely  grown  together;  abdomen  long  and 


Figs.  336-338.    Neuroptera 

336.  Agulla,  head  and  prothorax  of  female,  Raphidiidae. 

337.  Inocellia,  fore  wing  (Carpenter)  Inocelliidx. 

338.  Agulla,  fore  wing  (Carpenter)  Raphidiidse. 

narrow,  the  first  sternite  reduced,  no  cerci;  wings  similar,  membranous, 
no  large  anal  field;  when  at  rest  the  wings  usually  lie  roof-like  over  the 
abdomen,  longitudinal  veins  almost  always  very  numerous  through  re- 
peated branching,  costal  cell  almost  always  with  crossveins.  Metamor- 
phosis complete,  larvae  terrestrial,  aquatic  only  in  Sisyridae,  strongly  man- 
dibulate,  the  mandibles  and  maxillae  specialized  for  sucking  the  body 
juices  of  the  insect  prey;  pupae  in  cocoons. 

1.  Veins  and  usually  crossveins  abundant,  radial  sector  with  several 
branches  or  forkings;  wings  not  covered  with  a  whitish  powder.  2 
Veins  and  crossveins  few  in  number,  the  radial  sector  at  most  only 
forked;  wings  covered  with  a  whitish  powder;  very  small,  slender, 
pale-colored  rare  species,  of  3  to  10  mm.  wing  expanse.  (Super- 
family  CONIOPTERYGOIDEA)  CONIOPTERYGID^E 

The  following  subfamilies  are  distinguished: 

a.    Outer  lobe  of  maxilla  three-jointed;  abdomen  with  four  to  six  pairs 
of  everted  ventral  pouches;  stem  of  media  of  fore  wings  usually 
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with  two  thickenings  which  bear  bristles.   (Aleuropteryx,  Holarc; 
Coniocompsa,    Helicoconis,    Holarc,    Austr.,    Neotrop.;    Hetero- 

conis,  Austr.)   ALEUROPTERYGINjE 

Outer  lobe  of  maxilla  with  only  one  joint;  abdomen  without  ventral 
pouches;  stem  of  media  of  fore  wings  without  thickenings  bearing 
bristles.  (Coniopteryx,  Parasemidalis,  widespr.;  Conwentzia, 
Holarc;  Niphas,  Neotrop.;  Semidalis,  Palaearc,  Am.,  Ethiop.) 

CONIOPTERYGlNiE 


839 


Figs.  339-344.     Neuroptera 

339.  Ithone,  Outline  of  body  and  wings  (Tillyard)  Ithonidae. 

340.  Mantispa,  head  and  thorax  from  above.  Mantispidae. 

341.  Mantispa,  raptorial  front  leg.  Mantispidae. 

342.  Dilar,  wings  (Handlirsch)  Dilaridae. 

343.  Mantispa,  wings  (Handlirsch)  Mantispidae. 

344.  Chasmoptera,  wings  (Tillyard)  Nemopteridae. 


2.  Large,  stout,  showy,  moth-like,  cursorial  species,  of  30  to  79  mm. 

wing-expanse;  costal  area  not  broad,  Sc,  R  and  Rs  not  forming 
a  distinct  triple  vein;  head  small  and  closely  set  on  the  pro- 
thorax;  antennae  long  and  filiform,  and  tapering  in  both  sexes, 
40-  to  50-jointed;  abdomen  of  the  male  terminating  in  large 
forcipate  appendages;  ovipositor  not  exserted  (Fig.  339).  Super- 
family  ITHONOIDEA).  (Ithone,  Varnia,  Austr.;  Oliarces,  Calif.; 

Rapisma,  Asia).   (Including  RAPlSMIDtf) ITHONID^E 

Small  to  large,  but  not  moth-like  insects,  except  the  showy  Psy- 
chopsidae  which  have  a  very  broad  costal  area  and  distinctive 
triple  vein;  otherwise  differing 3 

3.  Antennae  never  enlarged  toward  the  end,  moniliform  or  filiform, 

rarely  pectinate;  Cu  usually  ending  near  or  before  the  middle 
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of  the  wing  and  without  a  straight  longitudinal  branch  behind 

Cux    4 

Antenna?  at  least  thickly  cylindrical,  variable  in  length,  usually 
gradually  enlarged  toward  the  end,  or  filiform  with  clavate  end; 
at  least  the  discal  portion  of  the  wings  densely  reticulate,  Sc 
and  Ri  apically  fused,  Cu  ending  in  the  apical  part  of  the  wing 
and  commonly  with  a  long  straight  branch  behind  Cui  (Super- 
family  MYRMELEONTOIDEA)   16 

4.  Hind  wings  not  longer  than  the  fore  wings,  the  two  pairs  similar 

in  form  and  venation.  (Superfamily  HEMEROBlOlDEA)  ...5 
Hind  wings  greatly  elongate  and  ribbon-like,  often  with  widened, 
spoon-like  ends;  head  usually  rostrate.  (Fig.  344).  (Superfamily 
NEMOPTEROIDEA).  (Chasmoptera,  Austr.;  Croce,  Palmare, 
Ethiop.,  Austr.;  Nemoptera,  Nina,  Palaearc;  NemoDistha,  Nemop- 
terella,  Ethiop.;  Veurise,  Argent.) NEMOPTfiRID^ 

5.  Front  legs  normal,  not  raptorial 6 

Front  legs  strong,   formed   for  seizing  prey,  their  coxae   elongate; 

femora  robust  and  spined,  and  tibiae  curved  to  meet  femora,  pro- 
thorax  usually  greatly  lengthened;  antennae  short;  wings  rather 
narrow.  (Figs.  340,  341,  343).  Mainly  tropicopol.  (Climaciella, 
Drepanicus,  Symphrasis,  Neotrop.;  Ditaxis,  Austr.;  Mantfsna,  cos- 
mop.;  Euclimacia,  Ethiop.,  Austro-mal.)  MANTfSPID^ 

6.  Fore  wings   with   two  or   more   branches   of   Rs  arising   from   the 

apparently  fused  stems  of  Ri  and  Rs   7 

Fore  wings  with  all  the  branches  of  Rs  arising  from  a  single  sector     9 

7.  Antennae  moniliform  in  both  sexes;  ovipositor  not  projecting;  cross- 

veins  few;  ocelli  absent 8 

Antennae  of  male  coarsely  pectinate;  ovipositor  exserted;  vertex  with 
three  prominent  ocellus-like  tubercles;  crossveins  numerous;  rather 
small  species.  Cosmopol.  (Dilar  (Fig.  342),  Lidar,  Eur.;  Nalla- 
chius,  Am.;  Nepal,  Asia) DILARIDyE 

8.  Fore  wings  with  three  or  more  branches  of  the  radial  sector  pres- 

ent, veins  R4  and  R-,  arising  separately.  (Fig.  345).  Cosmopol. 
(Boriomyia,  Drepanepteryx,  Gayomyia,  Hemerobius,  Megalomus, 

Micromus)  (MICRdMlD/E)   HEMEROBIID^ 

Fore  wings  with  apparently  two  radial  sectors,  one  of  which  is 
R2  +  3  and  the  other  R4  +  5.  Widespread.   (Psectra,  Sympherobius). 

SYMPHEROBIIDjE 

9.  Rather  large,  moth-like  species,  with  broad  wings,  the  costal  area 

of  the  fore  wings  very  wide,  Sc,  Ri  and  Rs  closely  parallel,  form- 
ing a  chitinized  triple  midrib  and  fusing  at  the  apical  fourth 
of  the  wing,  antennae  short;  rare,  nocturnal  species.  (Fig.  346). 
(Psychopsis,  Megallanes,  Austr.;  Psychopsella,  Arteriopteryx,  Psy- 
chophasis,  Ethiop.;  Megapsychops) PSYCHOPSID^ 
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Not  moth-like,  wings  not  broadly  rounded,  with  normal  costal  area 
and  without  the  above-described  prominent  triple  vein   10 

10.  Ocelli  present;  discal  area  of  the  wings  with  many  crossveins,  mar- 

ginal area  with  no  crossveins  but  with  many  forked  veinlets; 
moderate  to  large,  slender  species.  Widespr.,  but  not  North 
American.    (Euporismus,  CEdosmylus,  Osmylus,  Porismus,  Spil- 

osmylus)     OSMYLID^E 

Ocelli  absent   11 

11.  Humeral   crossvein   forming   a   recurrent   vein;   discal   area   of   the 

wings  with  a  simple  graduate  series  of  crossveins,  and  distinct 
from  the  costal  and  marginal  areas  which  have  very  many  forked 


Figs.  345-346.     Neuroptera 

345.  Micromus,  wings   (Tillyard)   Hemerobiidae. 

346.  Psychopsella,  outline  of  body  and  wings   (Tillyard)   Psychopsidae. 


veinlets;  Sc  and  Ri  fused  near  wing-tip;  vertex  convex;  antennae 
moderate  in  length;  rather  large,  nocturnal  species,  wing-expanse 
40  to  75  mm.  (Polystoechotes,  Am.) POLYSTCECHOTID^ 

No  recurrent  vein  at  the  humeral  angle  of  the  wings;  discal  area 
of  the  wings  not  differentiated  from  the  marginal  area;  antenna: 

longer  than  the  head  and  thorax;  smaller  species 12 

12.  Vertex  convex;  wing  venation  relatively  simple,  radial  sector  of 
fore  wings  without  definitive  accessory  veins,  Sc  and  Ri  coal- 
esced near  tip  of  wing,  costal  crossveins  not  forked,  r-m  cross- 
vein  of  hind  wings  in  the  axis,  of  the  wing;  size  small,  6  to  8  mm. 
in  length;  larvae  aquatic,  feeding  on  freshwater  sponges.  (Fig. 
348).  Spongilla-flies.  (Climacia,  Nearc;  Neurorthrus,  Sisyrella, 
Palacarc;  Sisyra,  Holarc.) SISYRID^E 

Vertex  flattened;  the  single  radial  sector  in  the  fore  wings  with 
definitive  accessory  veins;  hind  wings  with  the  r-m  crossvein 
oblique  or  transverse;  size  larger 13 
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13.  Costal  crossveins  not  forked,  Sc  and  Ri  free  at  the  tip,  Rs  swinging 

away  from  Ri,  the  cell  Ri  broad  and  containing  many  cross- 
veins;  wings  rounded,  not  falcate 14 

Costal  crossveins  forked,  cell  Ri  narrow  and  almost  devoid  of 
crossveins,  apical  portion  of  the  hind  margin  of  the  fore  wings 
sometimes  widely  notched,  leaving  the  apex  more  or  less  acute 
(the  falcate  condition);  wings  and  body  hairy,  especially  the 
hind  margin  of  the  wings 15 

14.  Wings  of  nearly  equal  width,  a  crossvein  placed  near  base  of  the 

subcostal  cell,  less  than  thirty  crossveins  in  the  costal  cell  before 
the  stigma.  (Fig.  351).  Green  lacewings,  Stink-flies;  the  larvae 
are  Aphis-lions.   Cosmopolitan.   (Allochrysa,  Chrysopa,  Meleoma, 

Nothochrysa)   CHRYSOPID^ 

Fore  wings  distinctly  wider  than  the  hind  pair,  no  crossveins  near 
the  base  of  the  subcostal  cell,  more  than  forty  costal  crossveins 
before  the  stigma.  (Fig.  349).  Austr.,  Malay.  (Apochrysa, 
Oligochrysa)   APOCHRYSID^ 

15.  Fore  wings  with  Sc  and  R  fused  before  the  wing-tip;  peculiar  seed- 

like scales  often  present  on  some  part  of  the  wings.  (Fig.  350). 
(Acroberotha,  Ethiop.,  Ind.;  Berotha,  Indomal.;  Isoscelipteron, 
Palaearc.;  Lomamyia,  Am.;  Cycloberotha,  Austr.).  BEROTHID^E 
Fore  wings  with  Sc  and  R  not  fused  apically;  hairs  of  body  and 
wings  conspicuously  long.  (Fig.  347).  (Stenobiella,  Trichoma, 
Austr.)   TRICHOMATIDjE 

16.  Wings  about  one-third  as  wide  as  long,  costal  area  wide,  marginal 

veinlets  forked,  subcostal  cell  with  many  crossveins;  antennae  long, 
cylindrical.    (Myiodactylus,  Osmylops,  Austr.). 

myiodactylim; 

Wings  much  narrower,  the  marginal  area  at  least  in  large  part 
closely  reticulate   17 

17.  Antennae  elongate  cylindrical;  subcostal  area  with  many  crossveins. 

(Austronymphes,   Nymphes,  Nymphidrion,   Austr.). 

NYMPHIDjE 

Antennae   more  or  less   distinctly   clavate,   or   apically   swollen  or 

flattened;  subcostal  cell  without  crossveins 18 

18.  Antennae  about  as  long  as  the  head  and  thorax;  wings  usually  with 

an  elongate  narrow  cell  immediately  behind  the  point  of  fusion 

of  Sc  and  Ri 19 

Antennae  long,  slender,  strongly  clavate  apically;  eyes  usually  divided 
into  two  parts  by  a  groove;  no  elongate  hypostigmatic  cell  dif- 
ferentiated. Widespread,  mainly  tropical.  (Acmonotus,  Austr.; 
Ascalaphus,  Palaearc;  Colobopterus,  Am.;  Hybris,  Indomal.; 
Neuroptynx,  Nearc;  Suhpalacsa,  Ethiop.,  Indoaustr.;  Ululddes, 
Am.;  Nephoneura,  Ethiop.) ASCALAPHIDiE 
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19.  Antennas  weakly  clubbed,  or  flattened  at  tip;  hypostigmatic  cell 
elongate;  body  and  wings  pubescent;  weak  fliers.  Larvae  are 
called  ant-lions  or  doodle-bugs.  Widespread,  mainly  tropical. 
(Brachynemurus,  Creagris,  Dendroleon,  Formicaleo,  Hesperoleon, 
Myrmeleon,  Palpares,  Protoplectron).    (MYRMELE6NID/E). 

MYRMELE6NTID.E 


Figs.  347-351.     Neuroptera 

347.  Trichoma,  outline  of  body  and  wings  (Tillyard)  Trichomatidae. 

348.  Sisyra,  wings  (Tillyard)  Sisyridae. 

349.  Oligochrysa,  fore  wing  (Tillyard)  Apochrysidae. 

350.  Protobiella,  wings  (Tillyard)  Berothidae. 

351.  Chrysopa,  wings  (Tillyard)  Chrysopidae. 

Antennae  strongly  clubbed;  hypostigmatic  cell  variable;  abdomen 
and  wings  shining;  crepuscular,  strong  fliers,  superficially  resem- 
bling dragonflies.  (Stilbopteryx,  Austr.)  .   STILBOPTERYGID^ 
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ORDER  MECOPTERA 

(PANORPATAi,  PANORPlNA,  MECAPTERA) 

Small  or  moderate-sized,  rather  slender,  insects  with  the  head  nearly 
always  prolonged  downwards  to  form  a  sort  of  beak.  Eyes  large;  ocelli 
present  or  absent;  mandibles  small.  Wings  usually  present,  almost  al- 
ways long  and  narrow,  similar;  radius  extensively  branched;  media  and 
cubitus  with  few  branches;  crossveins  only  rarely  numerous;  anal  area 
almost  always  very  small,  not  separated;  wing  surface  without  scales. 
Antennae  long,  many-jointed,  slender.  Prothorax  small,  free;  meso- 
and  metathorax  similar.  Legs  long,  slender,  similar,  fitted  for  running; 
coxse  large,  pendant  and  approximate;  tarsi  five-jointed.  Abdomen 
usually  slender;  cerci  small;  genitalia  of  male  usually  greatly  swollen, 
forming  a  reflexed  bulb.  Metamorphosis  complete,  the  larvae  caterpillar- 
like.  Scorpion  flies. 

1.  Tarsi  slender,  filiform;  the  apical  joint  bearing  two  claws  and  not 

capable  of  folding  back  on  the  fourth 2 

Tarsi  each  with  a  single  claw;  the  apical  joint  modified  for  grasp- 
ing, the  fifth  joint  folding  back  on  the  fourth;  legs  extremely 
long  and  slender,  wings  usually  present.  (Bittacus,  cosmop.; 
Neobittacus,  Kalobittacus,  Pazius,  Neotrop.;  Harpobittacus, 
Austr.)  (B1TTACUSIDA1)   BITTACID^ 

2.  Female  without  an  ovipositor,  usually  with  normal  wings;  wings 

of  male  fully  developed,  rarely  entirely  absent  (i.e.  not  vestig- 
ial)     3 

Female  with  an  ovipositor,  and  wings  reduced  to  scales;  wings  of 
male  reduced  to  stout  bristles.   (Boreus  (Fig.  354),  Holarc). 

BOREIDjE 

3.  Wing  always  present;  in  the  fore  wings,  radial  sector  and  media 

both  with  more  than  four  branches;  radial  sector  arising  close 
to  the  base  of  the  wing;  media  branching  much  before  the  mid- 
dle of  the  wing;  wings  short  and  broad,  with  rather  dense  vena- 
tion;   body    depressed;    male   genitalia    simple,    not    forming    a 

bulb 4 

Wings  usually  present,  rarely  absent  (Apteropanorpa),  radial  sector 
or  media,  or  both  with  four  branches  or  less;  radial  sector  arising 
at  or  beyond  the  basal  third  of  the  wing;  media  branching  at 
about  the  middle  of  the  wing;  wings  long  and  slender,  with 
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rather  open  venation;  body  more  or  less  cylindrical;  male  genitalia 
enlarged,  forming  a  swollen  bulb.    (Figs.  353,  355). 

PAN6RPID.E 

This  family  is  divisible  into  three  well-defined  subfamilies  which 
are  accorded  family  rank  by  some  workers. 


n"1'  "i   ■■ 


Cu,+  Jl,     *»' 


3A       2A      IA        Cu2      Ca>     Mt 

Figs.  352-355.     Mecoptera 


M,  M>  355 


352.  Notiothauma,  fore  wing  (Crampton)  Notiothaumidz. 

353.  Panorpa,  head  (Lameere)  Panorpidsc. 

354.  Boreus,  male  (lower  figure)  and  female  (upper  figure)  (Lameere)  Boreidx. 

355.  Panorpa,  fore  wing  (Tillyard)  Panorpidae. 

a.  First  branch  of  cubitus  in  fore  wing  fused  with  the  main  stem  of 

media  for  a  greater  or  less  distance .  .  . b 

First  branch  of  cubitus  in  fore  wing  entirely  free  from  the  main 
stem  of  the  media;  media  four  branched  in  both  wings;  radial 
sector  usually  with  more  than  four  branches.  (Panorpa,  Palaearc, 
Am.;  Panorpodes,  Japan;  Neopanorpa,  Leptopanorpa,  Indomal.; 
Brachypanorpa,  Nearc;  Apteropanorpa,  Tasmania). 

PANORPiN^E 

b.  Radial    sector   three-branched;    cubitus    and    main    stem   of   media 

of  fore  wing  coalescent  for  a  considerable  distance;  small  active 
species.   (Nannochorista,  Neotrop.,  Austr.;  Choristella,  Austr.). 

NANNOCHORISTIN^ 
Radial  sector  four-branched;  cubitus  and  main  stem  of  media  of 
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fore  wing  touching  only  at  a  point  or  for  a  very  short  distance; 
larger  species.  (Chorista,  Taeniochorista,  Austr.)     CHOR.ISTiN.fli 

4.  Ocelli  present;  wings  with  very  dense  and  irregular  venation,  the 
anal  area  well  developed;  radius  and  media  coalescent  on  the  basal 
fifth  of  the  wing.    (Fig.  352).    (Notiothauma,  Neotrop.). 

NOTIOTHAUMIDfli 

Ocelli  absent;  venation  of  wings  more  open  and  regular,  the  anal 

area  slightly  developed;  radius  and  media  not  coalescent  at  the 

base   of    the    wing.     (Merope,    Nearc;    Austromerope,    Austr.) 

(MER6PID/E) MEROPEID.E 

LITERATURE  ON  MECOPTERA 

Carpenter,  F.  M.    Revision  of  Nearctic  Mecoptera.  Bull.  Mus.  Comp.  Zool. 

Harvard  Univ.,  72,  pp.  205-277  (1931). 
Costa  Lima,  A.  da.   Panorpatos.   Insetos  do  Brasil,  4,  pp.  1-15,  6  figs.  (1943). 
Enderlein,  G.  Ueber  die  Phylogenie  und  Klassifikation  der  Mecopteren.  Zool. 

Anz.,  35,  pp.  385-399  (1910). 
Esben-Petersen,    P.     Tables    for    Determination    of   Danish    Mecoptera    and 

Megaloptera    (in  Danish).    Kopenhagen,  Flora   og  Fauna,   pp.    129-144 

(1914);  pp.  1-16,41-47  (1915). 
A  Synonymic  List  of  the  Mecoptera.    Entom.  Meddel.,  10,  pp.  216-242 

(1915). 
Mecoptera.   Coll.  Zool.  Selys-Longchamps,  fasc.  5  (1921). 
Grasse,  P.-P.    Mecoptera.    Traite  de  Zoologie,    10   (1),  pp.  71-124,  64  figs. 

(1951). 
Jaffuel,  R.  F.   Mecoptera  of  Chile.   Rev.  chilena  Hist.  Nat.,  33,  pp.  537-549, 

2  pis.,  5  figs.  (1930). 
Killington,  F.  J.  A  New  Genus  and  Species  of  Meropeidae  (Mecoptera)  from 

Australia.   Ent.  Month.  Mag.,  69,  pp.  1-4  (1933). 
Lameere,  A.   Mecoptera.    In  Precis  de  Zoologie.  Rec.  Inst.  zool.  Torley-Rous- 

seau,  5,  pp.  5-16,  14  figs.  (1936). 
Lestage,  J.  A.    Pour  l'histoire  des  Boreus   (Stegopteres  —  Mecopteres).    Ann. 

Soc.  zool.  Belg.,  72,  pp.  5-29,  105-125  (1941). 
Miyake,  T    Studies  on  the  Mecoptera  of  Japan.    Journ.   Coll.  Agric.   Imp. 

Univ.  Tokyo,  4,  pp.  265-400  (1913). 
Stitz,  H.    Mecoptera.    In  Tierwelt  Mitteleuropas,  6,  Lief.  1,  pp.  XIV  19-22 

(1928). 
Tillyard,  R.  J.    Nannochoristidae.    Proc.  Linn.  Soc.  New  South  Wales,   17, 

pp.  284-301  (1917). 

ORDER  TRICH6PTERA 

(PHRYGANOIDEA) 

Small  to  medium-sized,  slender,  flying  insects;  head  freely  movable, 
vertical,  eyes  prominent,  ocelli  three  or  none,  mandibles  vestigial  or 
absent,   palpi   prominent,   antennae   thread-like,   often   very   long;    pro- 
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thorax  small,  free;  meso-  and  meta thorax  similar;  wings  more  or  less 
clothed  with  hairs,  with  many  veins  and  a  few  crossveins;  the  hind 
wings  often  with  a  folded  anal  area;  wings  rarely  reduced  in  size;  legs 
similar,  coxae  pendant  and  approximate,  tibiae  always  with  spurs,  tarsi 
five-jointed.  Metamorphosis  complete.  Larvae  aquatic;  usually  with 
tufted  tracheal  gills;  more  or  less  caterpillar-like  and  usually  living  in 
cases  constructed  of  small  objects  spun  together  with  silk.  Caddis  (or 
Caddice)  flies;  larvae  called  Caddis  worms. 

Adults 

1.  Scutellum  with  its  posterior  portion  forming  a  triangular,  flat  area 

with  steep  sides;  mesonotum  without  warts;  tibiae  with  one  spur 
or  none;  very  small  species  (6  mm.  or  less),  the  front  wings 
covered  with  projecting,  clubbed  hairs;  wings,  especially  the  hind 
pair,  with  very  long  marginal  fringe.  (Fig.  359).  (Hydroptila, 
Allotrichia,  Holarc;  Oxyethira,  widespr.;  Mortoniella,  Neotrop.). 

HYDROPTiLIDiE 
Scutellum  either  evenly  convex,  without  a  posterior  portion  set  off 
by  sharp  sides,  or  the  mesonotum  with  warts;  usually  larger  or 
much  larger  species;  front  wings  without,  or  with  solitary  thick- 
ened and  projecting  hairs;  marginal  fringe  of  wings  shorter  than 
the  width  of  the  wings 2 

2.  Ocelli  present 3 

Ocelli  absent  9 

3.  Maxillary    palpi    strongly    hairy    or    scaly;    tibial    spurs    1-3-4    or 

2-4-4                                                a  few  SERICOSTOMATID^E 
Maxillary  palpi  with  only  weak  hairs,  not  scaly 4 

4.  Last  joint  of  maxillary  palpi  divided  into  false  ring-joints,  curved 

and  as  long  as  the  third  and  fourth  joints  together;  front  tibiae 

without  or  with  two,  three,  or  four  spurs 5 

Last  joint  of  maxillary  palpi  not  ringed,  rarely  curved,  subequal 
to  the  other  joints  (palpi  absent  in  some  Hydropsychidae) 6 

5.  Hind  wings  not  dilated,  in  shape  similar  to  the  fore  wings.    (Chi- 

marrha,  cosmop.;  Philopotamus,  Holarc.)     PHILOPOTAMID^E 

Hind  wings  with  expanded  anal  angle,  much  wider  than  the  fore 

wings.    (Stenopsyche,  Indomal.;  Parastenopsyche,  Palaearc;  Pseu- 

dostenopsyche,  Neotrop.) STENOPSYCHID^E,  part 

6.  Front  tibiae  with  one  or  no  spur;  middle  tibiae  with  three  or  two 

spurs   -. 7 

Front  tibiae  with  two  or  three  spurs,  middle  tibiae  with  four  spurs; 
maxillary  palpi  four-  or  five-jointed 8 

7.  Middle  tibiae  widened,  their  tarsi  broadened  and  armed  with  stiff 

hairs  (See  couplet  8).  (Agrypnetes,  Holarc.). 

PHRYGAN£ID,E,  part 
Middle  tibiae  simple  with  two  or  three  spurs;  normal  front  tibiae 
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with  not  more  than  one  spur;  maxillary  palpi  of  male  three- 
jointed,  of  female  five-jointed,  but  of  similar  structure  in  the 
two  sexes.    (Anabolia,  Stenophylax,  Limnephilus,  Halesus,  Apa- 

tania,  Holarc.)  (Figs.  357,  361) LIMNEPHILID^ 

8.  Maxillary  palpi  five-jointed,  the  basal  two  joints  very  short  and 
thick  (Fig.  356).  (Rhyacophila,  Glossosoma,  Agapetus,  Holarc; 
Hydrobiosis,  Psilochorema,  Austr.) RHYACOPHILID^ 


Figs.  356-361.     Trichoptera 

356.  Hydrobiosis,  wings  (Tillyard)  Rhyacophilidae. 

357.  Limnephilus,  outline.  Limnephilidae. 

358.  Hydropsyche,  wings.  Hydropsychidae. 

359.  Allotrichia,  wings.  Hydroptilidx. 

360.  Phyllorheithrus,  wings  (Tillyard)  Calamoceratidse. 

361.  Limnephilus,  wings.  Limnephilidae. 

Maxillary  palpi  of  male  four-jointed,  of  female  five-jointed,  the 
joints  cylindrical,  the  second  joint  not  short,  the  palpi  of  the 
two  sexes  similar;  front  tibiae  with  two  or  more  spurs,  middle 
tibiae  with  four  spurs.  (Neuronia,  Agrypnia,  Phryganea,  Holarc). 

PHRYGANfclDiE 

9.    Hind  wing  distinctly  concave  on  the  apical  half  of  its  costal  margin; 

basal  half  of  the  costal  margin  with  a  fringe  of  short  hamuli. 

(Helicopsyche,  Holarc.)  HELICOPSYCHID^ 

Hind  wing  without  hamuli,  the  apical  half  of  its  costal  margin 
straight  or  convex 10 
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10.  Tibial   spurs    3-4-4;    maxillary    palpi    weakly    hairy,    five-jointed, 

the  first  and  second  joints  very  small,  the  last  joint  ringed  and 

curved;  antenna:  thickened 11 

Usually  two,  very  rarely  one,  but  never  three,  spurs  on  front  tibiae     12 

11.  Mandibles    robust;    maxillary    palpi    with    the    second    joint    short. 

(Stenopsychodes,  Austr.)    (See  couplet  5). 

STENOPSYCHID^,  part 
Mandibles  slender  and  sinuous;  maxillary  palpi  with  the  second 
joint  bulbously  enlarged  internally.  (Polycentropus,  Plectrocne- 
mia,  Neureclipsis,  Holarc.;  Polyplectropus,  Neotrop.,  Austr.). 

POLYCENTROPODID^ 

12.  Last  joint  of  the  five-jointed,  scarcely  hairy,  maxillary  palpi  annulate 

and  arcuate   13 

Last  joint  of  the  usually  strongly  hairy  maxillary  palpi  neither  ringed 
nor  curved  15 

13.  Mesopraescutum     set     off     by     distinct     sutures.      (Xiphocentron, 

widespr.)  XIPHOCENTRONID^E 

Mesopraescutum  fused  with  the  scutum   14 

14.  First  vein  from  the  discal  cell  of  the  fore  wing  (anterior  branch  of 

the  radial  sector)  forked;  maxillary  palpi  long  and  thin.  (Fig. 
358).  (Hydropsyche,  Macronemum,  cosmop.;  Hydropsychodes, 
widespr.;   Arctopsyche,   Diplectrona,   Holarc;   Smicridea,   Am.). 

(Including  ARCTOPSYCHIDtf) HYDROPSYCHID^ 

First  fork  (R2)  wanting  in  both  fore  and  hind  wings;  first  joint 
of  the  maxillary  palpi  small.  (Psychomyia,  Tinodes,  Holarc; 
Lype,  Metalype,  Palaearc) PSYCHOMYIIDjE 

15.  Both  median  and  discal  cells  of  fore  wings   present  and  closed; 

maxillary  palpi  five-jointed  (Fig.  360).  (Heteroplectron,  Am.; 
Ganonema,  Am.,  Ind.;  Anisocentropus,  Holarc,  Indoaustr.;  Cala- 
moceras,  Palaearc;  Phylloicus,  Neotrop.;  Phyllorheithrus,  Austr.). 

CALAMOCERATID,E 
Median  cell  of  fore  wings  absent 16 

16.  Maxillary  palpi  of  the  male  three-jointed,  or  very  rarely  one-jointed; 

of  the  female  five-jointed 17 

Maxillary  palpi  five-jointed  in  both  sexes 19 

17.  Middle  tibiae  with  four  apical  spurs 18 

Middle  tibiae  with  two  or  three  apical  spurs;  discal  cell  always  closed 

in  the  fore  wings  and  open  in  the  hind  wing.  (Brachycentrus, 
Micrasema)    : BRACHYCENTRIDjE 

18.  Mesoscutellum  with  a  single  large,  oval  or  rounded  boss  on  wart-like 

elevation.    (G6era,  Silo,  Pseudogoera) GOERID^E 

Mesoscutellum  with  a  pair  of  smaller,  separated  bosses;  middle  tibiae 
not  spinose.   (Lepidostoma,  Holarc;  Atomyia,  Atomyoides,  Am.). 

LEPIDOSTOMATIDiE 
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19.  Discal  cell  absent  in  both  fore  and  hind  wings 20 

Discal  cell  present  in  fore  wing 21 

20.  Tibial  spurs  2,4,4;  maxillary  palpi  with  the  basal  two  joints  very 

short.    (Molanna,  Holarc,  Indomal.;  Molannodes,  Holarc). 

MOLANNIDjE 

Tibial  spurs  2,2,4;  maxillary  palpi  with  the  first  joint  short,  the 

second    and    third    of    about    equal    length.     (Beraea,    Holarc; 

Beraeodes,  Palaearc)   BERiEID^E 

21.  Middle   tibiae   with   two   spurs;    discal   cell   of   hind   wings   almost 

always  open  or  absent,  only  the  upper  branch  of  the  radial  sector 
forked,  only  the  first  apical  fork  present;  joints  of  maxillary  palpi 
uniform;  antennae  long  and  slender.  (Leptocerus,  CEcetis,  Setodes, 
widespr.;    Mystacides,    Holarc;    Leptocella,    Am.;    Notanatolica, 

Indoaustr.)   LEPTOCERID^E 

Middle  tibiae  usually  with  four  spurs;  discal  cell  of  hind  wings 
closed,  both  branches  of  radial  sector  of  fore  wings  forked,  at 
least  the  first  and  second  apical  forks  present;  basal  joint  of 
antennae  large.  (Nerophilus,  Nearc;  Psilotreta,  Holarc;  Odon- 
tocerum,  Palaearc;  Marilia,  Am.;  Barypenthus,  Neotrop.). 

ODONTOCERID^E 

Larva 

1.  Abdomen  greatly  wider  than  the  thorax;  very  minute  species  with 

all  three  thoracic  segments  heavily  chitinized  above,  living  in 
portable   silken   cases   which   are   much   larger   than    the   larvae; 

vegetarian  HYDROPTfLID^ 

Abdomen  not  much  wider  than  the  thorax,  much  larger  species 
usually  with  only  the  prothorax  heavily  chitinized 2 

2.  Anal  leg  with  an  elongate  sclerite;  last  abdominal  segment  with  a 

chitinous  shield  above;  predatory  or  vegetarian. 

RHYACOPHiLID.E 
Anal  leg  not  with  an  elongate  sclerite;  last  abdominal  segment  with- 
out a  chitinous  shield 3 

3.  Mandible  with  numerous  bristles  on  the  outer  edge;  tracheal  gills 

present  along  the  sides  of  the  abdomen;  legs  very  unequal;  preda- 
tory or  vegetarian HYDROPSYCHIDjE 

Mandible  with  only  two  bristles  on  the  outer  edge;  tracheal  gills 
absent   4 

4.  Labrum  soft,  whitish,   retractile   under  the   edge   of  the   clypeus. 

(Fig.  367)  PHILOPOTAMIDjE 

Labrum  sclerotized,  yellowish  or  brownish 5 

5.  Claws  of  hind  legs  very  small,  those  of  the  front  and  middle  legs 

large  MOLANNID.E 

Claws  of  hind  legs  as  long  as  those  of  middle  legs 6 


CLASSIFICATION   OF    INSECTS 


221 


6.  Antennae  elongate,  at  least  eight  times  as  long  as  thick,  inserted 

at  the  base  of  the  mandibles;  femur  of  hind  leg  divided  into  a 
short  basal  and  long  apical  piece.  Vegetarian  species. 

LEPTOCfiRID^E,  part 

Antennae  much  shorter  and  stouter,  never  more  than  three  or  four 

times  as  long  as  thick  and  sometimes  minute 7 

7.  Mesonotum  submembranous,  with  a  pair  of  curved  sclerotized  bars 

whose  convex  sides  lie  toward  the  median  line. 

LEPTOCERID^E,  part 
Mesonotum  without  such  thickened  bars 8 
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Figs.  362-367.     Trichoptera,  Larvx 

362.  Phylocentropus,  tarsal  claw  of  front  leg  (Krafka)  Polycentropodidae. 

363.  Timeodes,  tarsal  claw  (Rousseau)  Psychomyiida;. 

364.  Psilotreta,    dorsal    view    of    metathorax    showing    chitinous    plates.     (Krafka) 

Odontoceridsc. 

365.  Leptocella,    front    leg.     a,    coxa;    b,    trochanter;    c    and    d,   femur.     (Krafka) 

Leptoceridae. 

366.  Limnephilus,  anterior   view  of  prothorax   in  section   showing  prosternal   horn 

(Krafka)    Limnephilidae. 

367.  Philopotamus,  larva  (Rousseau)  Philopotamidae. 

8.  Both  meso-  and   metanotum  entirely   membranous,   at   most   with 

only  minute  thickened  spots.    Larval  case  tubular,  open  at  both 
ends,  usually  straight  or  but  little  bent,  built  on  a  spiral  axis. 

PHRYGANEID.E 
Mesonotum,  and  usually  also  the  metanotum  with  some  well  de- 
veloped thickened  sclerites 9 

9.  Labrum  with  a  complete  transverse  row  of  stout  setae  extending 

across  its  disk CALAMOCERATID,E 

Labrum  without  such  a  row;  usually  bearing  six  to  eight  large 

setae  and  small  ones,  irregularly  placed 10 

10.    Anal  hooks  with  a  deeply  serrate  edge  of  comb-like  teeth;  larva 
living  in  a  spiral  case  strikingly  similar  in  form  to  a  snail  shell. 

HELICOPS?CHID,E 
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Anal  hooks  without  a  comb-like  edge;  larval  case  not  formed  like 
a  snail  shell 11 

11.  Metanotum  with  several  well  developed  sclerites,  a  large  transverse 

one,  a  narrow  longitudinal  one  on  each  side  near  the  lateral  mar- 
gin and  a  less  clearly  defined  narrow  transverse  one  near  the 

posterior  edge ODONTOCfiRID^E 

Metanotum  of  a  different  conformation;  with  no  large  sclerites  and 
only  a  few  very  small  poorly  developed  ones 12 

12.  Anal  hooks  each  bearing  two  or  three  subequal,  large  teeth. 

SERICOSTOMATID^; 

Anal  hooks  each  bearing  a  single  large  tooth  supplemented  by  one 

or  several  small  ones 13 

13.  Pronotum  with  a  deep  transverse  furrow  which  is  edged  behind 

by  a  raised,  carinate  ridge.  .  .- BRACHYCENTRIDjE 

Pronotum  of  a  different  conformation,  at  most  with  a  weakly  con- 
cave transverse  impression 14 

14.  Claws  of  hind  tarsi  as  long  as  the  tibiae,  extremely  slender. 

BER^ID^ 

Claws  of  hind  tarsi  not  lengthened,  very  much  shorter  than  the 

tibiae    15 

15.  Mesonotum  not  divided  into  plates,  covered  by  a  single  rectangular 

sclerite,  with  at  most  a  line  of  fracture  along  the  median  line       16 

Mesonotum  covered  by  four  sclerites,  a  large  anterior  pair  and  a 

smaller  posterior  pair  separated   by  a   median   and   a  transverse 

suture  GOERIDiE 

16.  Antennae  inserted  very  close  to  the  eyes;  first  abdominal  tergite 

smooth,  without  a  hump LEPIDOSTOMATID^E 

Antennae  inserted  as  near  or  nearer  to  the  margin  of  the  head  than 
to  the  eye;  first  abdominal  tergite  with  a  median  tubercle.  Veg- 
etarian species LIMNEPHILID^E 

Pupa 

1.  Tip  of  abdomen  simple,  without  sclerotized  plates  or  projections, 

at  most  with  only  ventral  membranous  lobes 2 

Tip  of  abdomen  bearing  paired  sclerotized  lobes,  triangular  plates 
or  finger-like,  often  pointed  structures 4 

2.  Mandibles  serrate  or  with  distinct  teeth  internally  before  the  apex     3 
Mandibles  falcate,  without  teeth  or  serrations  internally. 

hydropt!lid;e 

3.  Teeth  of  mandibles  near  the  middle,  or  the  edge  serrate. 

RHYACOPHiLID,E 
Teeth  of  mandibles  in  a  group  near  the  tip .  .  .  PHILOPOTAMID^E 

4.  Fifth  abdominal  tergite  with  both  an  anterior  and  posterior  pair 

of  small  plates  that  bear  small  hooks 5 
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Fifth  tergite  with  only  a  single  pair  of  hook-bearing  plates. 

HYDROPSYCHID^E 

5.  Seventh  tergite  entirely  membranous,  without  sclerotized  plates ...  6 
Seventh  tergite  with  a  pair  of  plates,  bearing  hooks 9 

6.  Processes    at   tip   of   abdomen   triangular   in   dorsal   view,    sharply 

curved  downward  in  lateral  view BERiEIDiE 

Processes  at  tip  of  abdomen  much   longer,  or   not  curved  down- 
ward     ' 

7.  First  abdominal  tergite  without  a  transverse  ridge  or  carina  on  its 

disk  before  apex;  at  least  some  of  the  plates  on  fifth  and  sixth 

tergites  bearing  only  2-3  hooks 8 

First  abdominal  tergite  with  an  arcuate  ridge  near  the  center;  plates 
on  fifth  and  sixth  tergites  each  bearing  4-8  hooks. 

MOLANNID^: 

8.  Apical  processes  of  abdomen  narrow,  finger-like,  bearing  long  black 

hairs  at  their  tips HELICOPSYCHID^ 

Apical  processes  of  abdomen  of  a  different  conformation  or  without 
long  hairs  at  tip LEPTOCERIM 

9.  Sides  of  abdomen  conspicuously  hairy 10 

Abdomen  without  lateral  fringe  of  hair;  tip  of  abdomen  bilobed 

and  emarginate  medially PSYCHOMYlID^ 

10.  Abdomen  bearing  hooks  in  a  pair  of  transverse  lines  between  the 

fifth  and  sixth  tergites BRACHYCENTRID^E 

Hooks  between  fifth  and  sixth  tergites  arranged  in  much  broader 
bands  or  forming  rounded  groups 11 

11.  Processes  at  tip  of  abdomen  triangular  or  plate-like  in  dorsal  view. 

PHRYGANEIDjE 

Processes  at  tip  of  abdomen  usually   much  longer,  finger-like;   if 

not,  each  bears  a  group  of  very  long  black  hairs  apically 12 

12.  Processes  at  tip  of  abdomen  short,  widely  separated,  and  bearing 

black  spines  several  times  as  long  as  the  processes. 

LEPIDOSTOMATID,E 
Processes  either  much  longer  or  more  narrowly  separated 13 

13.  Tip  of  mandibles  pointed,  but  not  produced  into  a  styliform  tip       14 
Tip  of  mandibles  produced  at  apex  into  a  narrow,  whip-like  style. 

ODONTOC£RID,E 

14.  Abdomen  bare  above,  with  isolated  setae  only 15 

Abdomen  above  bearing  dense  patches  of  fine  hair,  forming  more 

or  less  complete  transverse  bands CALAMOCERATID^E 

15.  Apical  processes  of  abdomen  each  with  a  slender  terminal  appendage. 

SERICOSTOMATIDiE 
Apical  processes  without  such  an  appendage 16 

16.  Antennae  twice  as  long  as  the  body,  looped  several  times  around 

the  apical  processes  of  the  abdomen LEPTOCERID^E 


224  bulletin:  museum  of  comparative  zoology 

Antennae  much  shorter  and  not  looped  around  the  apical  proc- 
esses     17 

17.  Apical  processes  sharply  narrowed  toward  the  tip  into  a  sinuate, 
thread-like  extension GOfiRID^E 

Apical  processes  not  greatly  narrowed  at  tip,  not  sinuate,  bearing 
apical  bristly  hairs LIMNEPHfLID^E 
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ORDER  LEPIDOPTERA1 

(GLOSS AT  A) 

Rather  large,  sometimes  small,  or  very  large  insects;  wings  and  body 
thickly  clothed  with  scales  that  usually  form  a  color  pattern,  the  wings 
opaque,  with  the  venation  and  membrane  obscured  by  the  scales;  scaly 
covering  rarely  restricted  to  certain  portions  of  the  wings;  wings  very 
rarely  absent.  Antennae  long,  many-jointed,  variously  modified,  filiform, 
pectinate  or  clubbed;  ocelli  often  present.  Mouthparts  suctorial,  fre- 
quently vestigial,  when  not  in  use  coiled  under  the  head;  the  galea  of 
the  maxillae  modified  into  an  unjointed  sucking  tube;  mandibles  absent, 
except  in  a  few  primitive  forms;  palpi  usually  well  developed,  the  labial 
ones  generally  larger  than  the  maxillary.  Prothorax  small;  wings  large, 
membranous,  similar,  the  fore  pair  usually  somewhat  longer;  venation 
complete,  but  not  complex,  few  crossveins.  Legs  similar,  tarsi  ordinarily 
five-jointed.  No  cerci.  Metamorphosis  very  great;  larvae  with  chewing 
mouthparts,  usually  caterpillar-like,  and  usually  with  paired  false-legs 
on  some  of  the  abdominal  segments  in  addition  to  three  pairs  of  thoracic 
legs;  the  false-legs  (prolegs)  usually  bear  distally  several  minute  hooks 
(crochets);  larvae  almost  always  plant-feeders;  pupae  with  appendages 
free  or  soldered  to  body,  usually  enclosed  in  a  cocoon  or  earthen  cell. 
Moths,  Butterflies  and  Skippers. 

Adults 

1.    Wings  absent  or  greatly  reduced  in  size 153 

Wings  normally  developed 2 

1  Revised  by  C.  L.  Remington. 
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Fore  and  hind  wings  with  four  or  five  radial  veins,  rarely  with 
three,  Sc  and  Ri  separate  (Fig.  374);  wings  of  similar  shape, 
more  or  less  pointed  at  tip,  with  ten  or  more  veins,  the  membrane 
with  minute  spines  (Fig.  369);  fore  wings  with  a  thumb-like 
lobe  (jugum)  at  basal  angle  (except  Neopseustis);  a  coiled  pro- 
boscis never  developed.  (Suborder  HOMONEURA)  (MICRO- 
PTERYG1NA,  JUGATE,  ARCHILEP1D6PTERA,  ISONEU- 
R1A)  3 

Fore  and  hind  wings  dissimilar  in  shape  and  venation,  hind  wings 
with  Sc  and  Ri  fused  at  least  at  tip  (not  to  be  confused  with  Rs 
which  is  usually  the  only  free  radial  vein  (Fig.  368)),  rarely  two 
free  radial  veins  present,  at  most  six  veins  arising  from  the  cell; 


370 


2ndA 


^stA 


374 

Figs.  368-374.    Lepidoptera 

368.  Noctua,  wings  (Forbes) :  Sc,  subcosta,  R,  radius,  M,  media,  Cu,  cubitus  (their 

branches  indicated  by  numbers),  A,  2 A,  3 A,  anal  veins;  cell,  discal  cell. 
Noctuidae. 

369.  Portion  of  bleached  wing  membrane,  showing  attachments  of  three  scales  and 

numerous   aculeae. 

370.  Danaus,  head  in  frontal  view:  a,  base  of  antenna;  e,  eye;  p,  base  of  proboscis. 

Danaidx. 

371.  Nymphalis,  head,  prothorax  and  parfof  mesothorax  (Scudder)  Nymphalidx. 

372.  Crambus,  lateral   outline   of  body    (Fernald):   m,   maxillary   palpus;    1,   labial 

palpus. 

373.  Scales  from  the  wings  of  various  Lepidoptera  (Scudder). 

374.  Micropteryx    (Forbes):    Sc,    subcosta;   R,   radius;   M,    media;    Cu,    cubitus;    A, 

anal  (their  branches  indicated  by  numbers);  hum,  humeral  crossvein; 
udcv,  upper  discocellular  vein  (radio-medial  crossvein) ;  ldcv,  lower  disco- 
cellular  vein;  i,  intercalated  cell;  ace.  c,  accessory  cell.    Micropterygidae. 
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jugum  and  mandibles  not  developed.  (Suborder  HETERO- 
NEURA)  (FRENATAE,  AN1SONEVRIA) 10 

3.  Wings  usually  hardly  wider  than  the  fringe  of  hairs  on  their  hind 

margin;  small  species,  wing-expanse  up  to  one-half  inch;  jugum 
usually  minute,  frenulum  present.    (MICROJUGATAl,  JUGO- 

FRENATA1) _ 4 

Wings  ample,  fringe  narrower;  larger  species,  wing  expanse  about 
one-half  to  nine  inches;  tibial  spurs  usually  wanting;  jugum 
usually  underlapping  the  hind  wing,  no  frenulum;  mouthparts 
(except  labial  palpi)  vestigial,  functionless.  (Superfamily  HEP- 
IALOIDEA).   (MACROJUGATAi)  7 

4.  Middle  tibiae  without  spurs,  but  with  an  apical  group  of  bristles; 

functional,  toothed  mandibles  present;  maxillary  galeae  short;  Sc 
forked  near  middle.  (Epimartyria,  N.  Am.;  Micropteryx  (  —Erio- 
cephala)  (Fig.  374),  Holarc;  Sabatinca,  Austr.).  (Superfamily 
MICROPTERYGOIDEA)  (ZEUGLOPTERA).  (ERIOCEPHA- 

LIDAE)   MICROPTERYGID.E 

Middle  tibiae  with  one  or  two  spurs;  mandibles  vestigial  or  wanting; 
maxillary  galeae  long,  forming  a  rudimentary  proboscis;  Sc  simple 
or  forked  near  tip.  (Superfamily  ERIOCRANlOlDEA)  (DAC- 
N6NYPHA)    ...5 

5.  Jugum  absent;  middle  and  hind  tibiae  with   spurs.    (Neopseiistis, 

India,  Formosa)  NEOPSEUSTIDiE 

Jugal  lobe  present;  hind  tibiae  with  or  without  spurs 6 

6.  Middle  tibiae  with  one  spur;  hind  tibiae  with  four;  Sc  forked  near 

tip,  at  least  in  fore  wing;  jugum  large,  overlapping  the  hind  wing; 
scales  not  scalloped  nor  coarsely  striated.   (Dyseriocrania,  Holarc; 

Eriocrania,  Palaearc.)    ERIOCRANilDiE 

Middle  tibiae  with  two  spurs;  hind  tibiae  with  none;  Sc  simple; 
jugum  much  reduced,  underlapping  the  hind  wing;  scales  with 
scalloped  border  and  coarse  striation.   (Mnesarchaea,  N.  Zealand). 

MNESARCILEID,E 

7.  Tibial  spurs  entirely  absent  or  small  and  single,  on  middle  and 

hind  legs   8 

Two  apical  spurs  on  middle  tibia,  four  on  hind  tibia;  Sc  forked  in 
fore  wing;  two  or  three  discal  cells,  at  least  in  hindwing,  produced 
by  persistence  of  veins  Mi+2  and  M3+4*,  antennal  segments  sim- 
ple and  hairy.  (Prototheora,  Metatheora,  S.  Afr.;  Anomoses, 
Austr.  (Fig.  377)).    (ANOMOSETIDAi). 

prototheorid;e 

8.  Tibial  spurs  absent   9 

Small  single  tibial  spur  present  on  middle  and  hind  legs;  Sc  forked 

in  forewing;  two  discal  cells  present;  antennae  simple  and  hairy. 

(Genustes,  Assam) 

PAL^EOSfiTID^,  part 
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9.  Discal  cell  subdivided  into  three  cells  by  veins  Mi+2  and  M3+4 
(Fig.  375);  Sc  usually  simple  (rarely  forked);  antennal  segments 
usually  angular  and  dentate  or  bipectinate;  wing  expanse  one  to 
nine  inches.  (Hepialus,  Cosmop.;  Korscheltellus,  Phimatopus, 
Holarc;  Sthendpsis,  Nearc;  Triodia,  Palaearc;  Phassus,  widespr.; 
Charagia,  Austr.;  Porina,  Austr.,  Patagonia;  Leto,  S.  Afr.). 

HEPlALIDiE 

Discal  cell  single  or  at  most  double,  never  subdivided  by  vein 
Mi+2  (Fig-  376);  Sc  forked  (Palceoses)  or  simple  (Ogygioses); 
antennal  segments  simple  and  hairy.  (Palaeoses,  Austr.;  Ogygioses, 
Formosa)  PALiEOSfcTIDiE,  part 


Figs.    375-377.     Lcpidoptera 


375.  Phassus,  wings  (Hampson)  Hepialidae. 

376.  Palxoses,  wings  (Turner)  Palaeosetidae. 

377.  Anomoses,  wings  (Turner)  Prototheoridae. 


10.  Antennae  simple  or  variously  modified  (Figs.  378,  379,  380),  only 

rarely  swollen  at  the  tip,  and  in  such  cases  a  frenulum  and 
usually  a  tympanum  are  present  or  the  subcosta  of  hind  wing 
is  not  strongly  arched;  most  forms  with  a  frenulum;  the  subcosta 
of  the  hind  wing  either  relatively  little  arched  at  the  base  or 
there  is  a  large  area  between  it  and  the  fore  margin  of  the  wing; 
wings  at  rest  usually  overlapping  the  abdomen,  sloping  roof-like 
against  the  sides,  or  horizontally  outspread;  body  often  relatively 

stout;  ocelli  often  present.    Moths.    (HETER6CERA) 11 

Antennae  knobbed  at  the  tip,  or  thickened  a  little  before  the  tip 
(Figs.  431,  432),  without  pectinations,  projecting  processes  or 
conspicuous  arrangements  of  hairs  along  the  shaft;  hind  wings 
without  a  frenulum  (except  Euschemon),  but  with  the  Sc  strongly 
arched  forward  at  the  base;  tympanum  absent;  proboscis  well- 
developed;  the  wings  usually  erect  when  at  rest;  no  ocelli;  nearly 
all  diurnal.  Butterflies  and  Skippers.   (RHOPAL6CERA)     .143 

11.  Wings,  especially  the  hind  ones,  usually  deeply  cleft,  or  divided 


230  bulletin:  museum  of  comparative  zoology 

into  plume -like  divisions  (Figs.  384,  385);  legs  very  long.   Plume 

moths    12 

Wings  entire,  not  cleft  nor  divided  into  finger-like  divisions,  rarely 

(Gelechiidae)  the  fore  wings  moderately  cleft 14 

12.    Wings  divided  into  two  to  four  divisions 13 

Each   wing  divided  into  six   plumes;  small,  silvery   white   moths. 

(Orneodes,  widespr.)  (Fig.  384) ORNEODID^ 


Figs.  378-385.     Lepidoptera 

378.  Plumose  antenna  of  moth  (Duncan). 

379.  Pectinate  antenna  of  moth  (Duncan). 

380.  Melittia,  head,  in  lateral  view  (Beutenmiiller)  ^Egeriidae. 

381.  Bembecia,  middle  leg  (Beutenmiiller)  Mger'ndx. 

382.  Melittia,  wings   (Beutenmiiller)   ^Egeriidae. 

383.  Pterophorus,  wings  (Berlese)  Pterophoridx. 

384.  Orneodes,  wings  (Berlese)  Orneodidae. 

385.  Platyptilia,  wings  (Fernald)  Pterophoridae. 


13.  Fore  wings  divided  into  two  plumes,  rarely  four,  hind  wings  into 

three;  double  series  of  large,  divergent  scales  along  underside  of 
cubital  vein  of  hind  wing;  small,  delicate  moths,  usually  prettily 
colored.    (Oxyptilus,  Platyptilia,  cosmop.;  Pterophorus,  widespr.) 

^  (Figs.  383,  385,  404).  (ALUCttlD/E) PTEROPHORID.E 

Each  wing  divided  into  two  plumes.    (Cenoloba,  Indomal.,  Austr.) 
(See  couplet  39) OXYCHIROTID^,  part 

14.  Underside  of  hind  wing  with  a  double  series  of  enlarged  and  di- 

vergent scales  along  the  cubital  vein;  tibiae  exceptionally  long, 
thin  and  with  long  spurs.    (Agdistis,  Palsearc,  Ethiop.). 

PTEROPHORID^E,  part 
Underside  of  wings  without  such  specialized  scales 15 
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15.  Hind  wings  usually  in  large  part  transparent  and  devoid  of  scales, 

except  on  margins  and  veins;  fore  wing  narrow,  at  least  four 
times  as  long  as  wide;  inner  margin  of  fore  wing  and  costal 
margin  of  hind  wing  each  with  a  row  of  recurved,  interlocking 
spines;  Sc  of  hind  wings  close  to  cell  and  to  next  vein,  somewhat 
hidden  in  a  fold  and  apparently  absent;  frenulum  well  devel- 
oped; ocelli  and  proboscis  present;  antennas  usually  dilated  and 
tufted  at  tip;  wasp-like,  day-flying  moths  (Figs.  380,  381,  382). 
Clear-wing  moths.  (Paranthrene,  widespr.;  Ramosia,  Nearc; 
Trochilium,  Holarc,  Ethiop.;  Melittia,  ^Egeria,  cosmop.).   (SESl- 

ID/E)    jEGERIIDjE 

Wings  scaled  throughout,  or  if  clear,  the  fore  wings  are  triangular; 
wings  not  interlocking  by  series  of  spines  on  both  fore  and  hind 
wings;  Sc  of  hind  wing  present  (except  Euchromiidae),  usually 
noticeable,  though  sometimes  close  to  or  in  part  fused  with  R     16 

16.  Antennae  thin,  swollen  at  tip  to  form  a  more  or  less  distinct  club, 

as  in  the  butterflies,  or  even  recurved  at  tip,  as  in  the  skippers; 

tympanum  absent;  frenulum  present 17 

Antennae  variously  modified,  if  swollen  subapically  or  toward  the 
middle  they  gradually  taper  on  distal  portion,  or  tympanum  pres- 
ent   19 

17.  Fore  wing  with  some  branches  of  R  stalked;  frenulum  well  devel- 

oped in  both  sexes 18 

Fore  wing  with  all  veins  arising  from  discal  cell,  medial  stem 
reduced;  both  wings  with  first  anal  vein  lacking;  eyes  not  ciliated; 
male  alone  with  frenulum.  (See  couplet  143).  (Euschemon, 
Austr.)  HESPERIID^E,  part 

18.  Fore  wings  with  M2  arising  midway  between  Mi  and  M3,  or  closer 

to  Mi;  hind  wings  with  first  A  wanting;  chaetosema  present; 
ocelli  absent;  proboscis  present.    African.    (Apoprogenes). 

APOPROGfiNID^ 

Fore  wings  with  M2  arising  nearer  M3  than  Mi  (if  M2  and  M3  are 

stalked,  cf.  Ctenuchidae,  couplet  75);  chaetosema   absent;   ocelli 

present CASTNlIDyE 

a.    Fore  wings  with  first  A  present,  discal  cell  closed;  proboscis  devel- 
oped.  (Castnia,  Neotrop.;  Synemon,  Austr.) CASTNIlN^E 

Both  wings  with  first  A  reduced;  discal  cell  open;  proboscis  vestig- 
ial.  (Tascina  (=Neocdstnia),  Indomal).    (NEOCASTNlIDsE). 

TASCINIIN,E 

19.  Hind  wings  with  three  anal  veins   (if  less  than  three  anals,  tiny 

species  with  narrow  wings,  the  hind  pair  with  reduced  venation 
and  bearing  a  long  fringe  of  hairs  on  the  hind  margin  almost 
as  wide  as,  or  wider  than,  the  wing,  and  the  tibial  spurs  more 
than  twice  the  width  of  the  tibiae);  fore  wings  usually  with  first 
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anal   vein   complete,   i.e.    usually   two   anal   veins   reaching   the 

margin    20 

Hind  wings  with  two  anal  veins,  rarely  with  one,  in  addition  to  a 
possible  unthickened  fold  in  the  membrane,  or  in  the  Australian 
genus  Oxychirota  both  wings  lack  all  anals;  wings  almost  never 
very  narrow,  the  hind  wing  not  more  than  half  longer  than 
wide,  except  rarely  in  large  species  when  a  tail-like  projection  is 
developed,  and  never  with  the  fringe  as  wide  as  the  wing;  fore 
wings  usually  with  but  one  complete  anal  vein,  when  accessory 
cell  is  present  it  is  not  completely  contiguous  with  the  discal  cell 
(if  accessory  cell  is  completely  contiguous  refer  to  couplet  97, 
Cecidosetidae)    38 

20.  Hind   wings   with   veins   Sc  +  Ri   and   Rs   widely   separate   beyond 

discal  cell 21 

Hind  wings  with  veins  Sc-f-Ri  and  R8  fused  or  very  closely  parallel 
for  a  greater  or  less  distance  between  the  end  of  the  discal  cell 
and  the  tip  of  the  wing,  the  base  of  R  sometimes  evanescent. 
(PYRALfDIM:,  slat.) 68 

21.  Hind  wings  ribbon-like,  with  a  long  apical  tail  (Fig.  386).   (Himan- 

topterus,  Semioptila,  African). 

HIMANTOPTERINjE;  ZYCENIDiE 
Wings  normal 22 

22.  Hind  wings  with  veins  Sc+Ri  and  Rs  fusing  to  near  the  end  of 

the  discal  cell,  or  fusing  beyond  the  middle  of  the  cell,  or  these 

veins  coincident  throughout 23 

Hind  wings  with  veins  Sc-f-Ri  and  Rs  separate  from  the  base,  or 
fusing  only  a  short  distance  along  the  discal  cell,  the  fusion 
located  at  the  base  or  before  the  middle  of  the  cell,  or  some- 
times connected  by  a  bar 24 

23.  Proboscis  well  developed;  chaetosema  present;  wings  thinly  scaled, 

translucent;  hind  wings  with  basal  part  of  R  represented  as  a 
spur  in  the  cell,  or  entirely  lost.  (Acoloithus,  Pyromorpha,  Am.) 
(see  couplet  41).    {ZYG/ENID/E,  of  authors). 

PYROM6RPHID^E,  part 

Proboscis  obsolete;  chaetosema  present;  hind  wings  with  Sc-f-Ri  and 
Rs  separate  in  part;  wings  heavily  and  loosely  clothed  with 
soft  scales,  mixed  with  curly  hair  in  the  northern  species;  hind 
wings  (in  American  species)  with  R  free  at  base.  Flannel  moths. 
(Norape,  Podalia,  Aides,  Xenarchus,  Somabrachys,  Lagoa,  Mega- 
lopyge).   {LAGblD/E)   MEGALOPfGIDiE 

Proboscis  and  palpi  absent;  chaetosema  absent;  veins  Sc+Ri  and  RB 
coincident  throughout.    (Eulophonotus,  Ethiop.). 

EULOPHONOTIN^;  C6SSID^ 

24.  The  fringe  on  the  anal  angle  of  the  hind  wings  not  or  but  slightly 


25. 


26. 


CLASSIFICATION   OF   INSECTS  233 

longer  than  elsewhere;  tibial  spurs  at  most  about  as  long  as  the 

width  of  the  tibiae 25 

The  fringe  on  the  anal  angle  of  the  hind  wings  distinctly  longer 
than  elsewhere;  tibial  spurs  more  than  twice  the  width  of  the 
tibiae;  when  the  accessory  cell  is  present  its  longest  side  is  con- 
tiguous with  the  discal  cell.   (TINEOIDEA) 85 

Fore  wings  with  accessory  (radial)  cell 26 

Radial  cell  not  formed 30 

Proboscis  vestigial 27 

Mouthparts  usually  developed,  with  scaled  proboscis;  tibial  spurs 
long;  female  usually  with  an  anal  tuft;  small  to  minute  moths. 
(TINEOIDEA)   85 


Figs.  386-390.     Lepidoptera 

386.  Himantopterus,  hind  wing  (Westwood)  Zygamidae. 

387.  Prionoxystus,  wings   (Comstock  and  Needham)   Cossidae. 

388.  Bombyx,  wings.  Bombycidae. 

389.  Metarbela,  wings  (Hampson)  Cossidae. 

390.  Simaethis,  wings  (Spuler)  Glyphipterygidae. 


27.  Tibial  spurs  short  or  wanting;  large  moths,  except  Epipyropidae .  .  .28 
Hind   tibiae   with   two   pairs    of   spurs;   small   species,   9—18    mm.; 

R  4-branched;  $  wingless.    (Talaeporia,   Old   World,   Solenobia, 
Holarc;  Luffia,  Palaearc.)  TAL^PORIlN^;  PSfCHID,E 

28.  Fore   wings  with  some  branches  of  R  stalked;  accessory   cell  ex- 

tending beyond  the  discal  cell;  body  heavy,  or  wings  ample   .  .  .29 
Fore  wings  with  no  stalked  radial  branches;  accessory  cell  not  ex- 
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tending  beyond  the  discal  cell;  antennae  bipectinate  in  both  sexes; 
small  moths,  larvae  living  as  external  parasites  on  Fulgoridae  and 
Cicadidae.   (Epipyrops,  Indoaustr.,  Am.,  Japan)     EPIPYROPID^ 

29.  Wings  strong  and  more  or  less  lanceolate;  body  heavy  and  surpassing 

the  hind  wings;  median  cell  and  strong  medial  stem  nearly  always 
present  in  discal  cell  of  each  wing;  larvae  borers.  Carpenter 
moths COSSIM; 

a.  Fore  wing  with  first  anal  vein  well  developed b 

Fore  wing  with  first  anal  vein  reduced c 

b.  Hind  wing  with  Sc  entirely  fused  with  the  cell  and  R.  (See  couplet 

23)    EULOPHONOTlN,E 

Hind  wing  with  Sc  entirely  separate  from  the  cell  and  R.  (Fig.  387). 
(Zeuzera,  Palsearc,  Ind.;  Cossus,  cosmop.;  Prionoxystus,  Am.; 
Phragmatcecia,  Palaearc).    (ZEUZERID/E,  HYP6PTID/E). 

cossin^; 

c.  Frenulum  present.  Restricted  to  Madagascar.   (Chrysotypus,  Argyro- 

typus).    (CHRYSOTYPIDtf)    ARGYROTYPlN^ 

Frenulum  usually  absent;  small,  brightly  colored  species.  Tropicopol- 
itan.  (Metarbela,  Teragra,  Selagena,  Lepidarbela).  (ARBELID/E, 
HOLLANDID/E,  TERAGRID/E) METARBELIN^ 

Wings  ample,  the  subtriangular  fore  wings  about  half  longer  than 
wide  and  with  the  tip  more  or  less  acute,  the  hind  pair  with 
nearly  straight  end;  abdomen  not  extending  beyond  the  hind 
wings;  mainly  South  American.  (Dalcera,  Acraga,  S.  Am.;  Dal- 
cerides,  Ariz.).    {ACRAGID/E). 

DALCERIN^;  EUCLEIDiE 

30.  Frenulum  absent  or  vestigial,  humeral  angle  of  hind  wing  more  or 

less  expanded;  M2  of  fore  wings  arising  midway  between  Mi 
and   M3  or  closer  to  Mi;   chaetosema  absent;   moderately   large 

moths  with  broad  hind  wings 31 

Frenulum  present  (if  absent  in  moths  of  small  size  with  narrow 
and  more  or  less  oblong  wings,  refer  to  couplet  77) 33 

31.  Fore  wings  with  radial  branches  R2+3+4+5  united  on  a  common 

stalk;  hind  wings  with  Sc  and  R  connected  by  a  bar  (Fig.  388). 

(See  couplet  56) BOMBYCIDyE 

Fore  wing  with  radial  branches  R2  +  3,  R4  +  5  stalked  independently 
of  R1+2;  hind  wings  with  Sc  and  R  free  beyond  base 32 

32.  The  five  branches  of  R  very  long,  occupying  more  than  one-third 

the  apical  edge  of  the  wing,  only  R3  and  R4  on  a  short  stalk, 
the    other    radial    branches    free;    wings    large.     (Chrysopoloma, 

Ectropa,  Ethiop.).   {ECTR6PID/E) CHRYSOPOLOMID^ 

Radial  branches  occupying  one-fourth  of  the  apical  edge  of  the 
fore  wings,  R2  +  3,  or  R1  +  5,  tip  of  fore  wings  extended  and  rather 


CLASSIFICATION   OF   INSECTS  235 

pointed,  the  apical  margin  sinuate.  American,  mostly  Neotropical. 
(See  couplet  52)   MIMALLONID^ 

33.  Fore  wings  with  M2  arising  midway  between  Mi  and  M3,  M3  and 

Cui  united  for  a  considerable  distance  beyond  the  discal  cell, 
R2>3>4>5  united,  and  first  A  absent;  hind  wings  with  Sc  free  from 
Rs  from  base,  and  first  A  evanescent  on  basal  half.    (See  couplet 

47).     (Phryganidia,    Cal.)     DIOPTID^E 

Fore  wings  with  M2  arising  closer  to  M3  than  to  Mi,  thus  causing 
the  cubitus  to  appear  four-branched 34 

34.  Hind  wings  very  small,  with  Sc  and  R  separate  beyond  the  base; 

hind  tibiae  with  strong  middle  and  apical  spurs;  antennae  dilated 
apically;  chaetosema  absent.    African.    (Charidea,  Toosa). 

CHARIDEID^: 

Hind  wings  with  Sc  and  R  connected  by  a  bar,  or  by  fusion  before 

the  middle  of  the  discal  cell 35 

35.  Fore  wings  with  first  and  second  anals  connected  by  a  crossvein, 

or  fusing  before  the  tip.  (Fig.  391).  Bagworm  moths.  (See 
couplets  27,  42,  154).    (Pachythelia,  Palmare;  Fumea,  Palaearc). 

PSYCHID.E,  part 

Fore  wings  with  first  and  second  anals  not  connected,  nor  apically 

fusing,  or  iA  absent   36 

36.  Proboscis  well  developed;  chaetosema  present;  antennae  dilated  or 

pectinate  in  the  male.  (Cyclosia;  Gingla;  Campylodes;  Erasmia; 
Zygaena,     Palaearc;     Procris,     Palaearc,     Indoaustr.;     Chalcosia; 

Aglaope).    (Including  CHALCOSllDM) ZYG^NID^ 

Proboscis  and  palpi  much  reduced 37 

37.  Fore  wings  with  R3,  R4  and  R5  stalked  or  united.    (Sibine,  Phobe- 

tron,  Prolimacodes,  Am.;  Euclea,  Am.,  tropicopol.;  Heterogenea, 
Holarc).      (HETEROGENEIDAi,     COCHLlDllD/E,    L1MA- 

C6DIDM)  EUCLEID^E 

Fore  wings  with  only  three  simple  branches  of  the  radius,  all  aris- 
ing from  the  cell.  (Heterogynis  $  ,  S.  Eur.).  (See  couplet  153). 
(EP1CNOPTERYGIDA?) HETEROGYNID^ 

38.  Antennae  thickened,  spindle-shaped,  sometimes  hooked  or  recurved 

at  the  tip,  the  joints  usually  carinated  beneath,  sometimes 
pectinated;  hind  wings  with  Sc  and  Rs  connected  by  a  strong 
crossvein  near  the  middle  of  the  discal  cell,  then  extending  closely 
parallel  to  the  end  of  the  cell  or  beyond;  proboscis  and  palpi 
present;  chaetosema  absent;  stout,  often  large  moths,  with  rather 
narrow  wings,  the  hind  pair  much  shorter  than  the  fore  wings. 
Hawk  moths,  Humming-bird  moths.  (Phlegethontius  (  = 
Protopdrce)  Am.;  Sphinx  (  =  Hylbicus),  cosmop.;  Hemaris 
(    =   Hcemorrhagia),  Holarc;  Smerinthus,  Celerio  (    =    Deile- 
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phila),  cosmop.;  Macroglossa,  Palaearc;  Acherontia,  Old  World 
{A.  dtropos,  Death's  head  moth))   SPHfNGIDiE 

Antennae  simple,  thin,  serrate,  or  pectinate,  rarely  swollen  gradu- 
ally near  apex;  wings  proportionally  larger;  hind  wings  with 
Sc  and  Ra  rarely  connected  by  a  strong  crossvein,  and   if  so, 

strongly  divergent  beyond  it  39 

39.    Fore  wings  with  one  or  two  anal  veins  40 

Fore  wings  with  no  anal  veins.  (Oxychirota,  Austr.).  (See  couplet 
13) OXYCHIROTIDjE 


Figs.  391-393.     Lepidoptera 

391.  Solenobia,  wings  (Spuler)  Psychidae. 

392.  Harrisina,  wings  (Jones)  Pyromorphidse. 

393.  Hemiceras,  wings  (Hampson)  Notodontidae. 


40. 


41. 


42. 


43. 


Fore  wings  with  two  distinct  free  anal  veins  41 

Fore  wings  with  the  anal  veins  more  or  less  fused,  or  with  but  one 
complete  anal  vein  42 

Ocelli  present;  chaetosema  present;  fore  wing  four  times  as  long  as 
wide.   (Harrisina,  Am.,  Fig.  392).   (See  couplet  23). 

PYROM6RPHIDiE,  part 

Ocelli  and  chaetosema  absent;  fore  wing  not  more  than  twice  as  long 
as  wide;  hind  tibia  with  two  pairs  of  spurs;  antenna  simple. 
Tropical;  Japan.    (Hyblaea,  Erythrdchrus) HYBL-dEID^E 

Fore  wings  with  the  anal  veins  more  or  less  fused  or  connected 
by  a  crossvein  so  as  to  end  as  a  single  vein.  (Eurycyttarus, 
Thyridopteryx).   (See  couplets  27,  35,  154).  .  .  PSYCHID^E,  part 

Fore  wings  with  a  single  complete  anal  vein,  i.e.  2A,  the  first 
anal  always  reduced,  at  most  represented  by  a  fold,  and  the  third 
anal  short  or  wanting,  generally  connecting  with  the  second 
anal  so  that  the  latter  appears  to  have  a  basal  fork 43 

Fore  wings  with  M2  arising  from  the  middle  of  the  end  of  the 
discal  cell,  or  in  front  of  the  middle,  i.e.  the  cubitus  apparently 
three-branched    44 
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Fore  wings  with  M2  arising  behind  the  middle  of  the  discal  cell, 
i.e.  the  cubitus  apparently  four-branched   62 

44.  Hind  wings  with  Sc  strongly  angled,  or  rarely  swollen  and  sinuous, 

at  the  base,  usually  with  a  strong  humeral  brace-vein  at  the  bend, 
thence  very  close  to  or  fusing  with  Rs  for  a  greater  or  less  distance 
along  the  cell;  palpi  and  proboscis  well  developed;  chaetosema 
present    45 

Hind  wings  with  Sc  and  Rs  fused  from  base  to  beyond  the  middle 
of  the  wing,  swollen  at  base,  then  rapidly  diverging;  rather  small, 
very  slender  species,  with  finely  scaled  wings,  the  fore  pair  narrow, 
the  hind  pair  broad;  the  apparent  three-branching  of  the  cubitus 
of  the  fore  wings  due  to  the  absence  of  M2  and  M3.  (See  couplet 
77)     . LITHOSIIM;,  part 

Hind  wings  with  Sc  straight  or  gently  curving  at  base,  separate  from 
Rs,  no  connecting  bar  present;  proboscis  often  weak  or  un- 
developed; chaetosema  weak  or  absent 46 

45.  Antennae  dilated  toward  tip;  eyes  hairy  and  ciliated.    (Sematura, 

Coronidia,  Lonchotura,  Neotrop.;  Anurapteryx,  Am.).    (MAN1- 

DliD/E) sematurim: 

Antennae  slender  or  feathered,  if  dilated  toward  tip  the  eyes  are  bare; 
females  of  many  species  with  minute  or  small,  flightless  wings. 
(See  couplet  160) GEOMETRIDiE 

a.  Radial   areoles  absent   (rarely  present  in  Ennominae,   which   have 

vein  M2  of  hind  wing  very  weak  or  absent)  c 

One  or  two  radial  areoles  present  on  fore  wing  (rarely  absent);  vein 
M2  of  hind  wing  strong,  base  usually  midway  Mx  and  M3;  Sc  of 
fore  wing  never  anastomosed  with  R;  small  moths b 

b.  Hind   wing   with   vein  Sc   anastomosed   with   R   only   near   base; 

hind  tibia  of  male  either  enlarged  and  with  concealed  hair-pencil 
or  tibia  much  reduced.  Cosmopolitan.  (Sterrha,  Scopula, 
Anisddes,  Cosymbia,  Timandra,  Euacidalia).    (ACIDALIlNA:) 

STERRHIN,E 
Hind  wing  with  Sc  anastomosed  with  R  for  long  distance  (rarely 
free  and  connected  with  R  by  cross-vein);  hind  tibia  well  developed 
and  slender,  hair-pencil  external  and  slender  when  present. 
Cosmopolitan,  but  scarce  in  tropics.  (Dysstroma,  Lygris, 
Hydriomena,  Hydria,  Xanthorhoe,  Chloroclystis,  Notoreas,  Dasyu- 
ris,  Percnoptilota,  Operophtera,  Eupithecia,  Horisme,  Lythria, 
Lobophora).    (HYDRIOMENlNAi)    LARENTIIN^ 

c.  Hind  wing  with  vein  M2   strong d 

Hind  wing  with  vein  M2  very  weak  or  absent  (present  in  Abraxas), 

Sc  entirely  free  from  R  or  only  shortly  anastomosed  at  base  and 
the  two  veins  not  bridged  by  a  cross-vein;  radial  cell  rarely  present; 
hind  tibia  usually  with  a  hair-pencil,  lying  in  tibial  groove;  male 
antenna  usually  pectinate  (rarely  females);  male  hind  wing  often 
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with  blister-like  "fovea"  near  anal  vein,  forming  concavity  on 
underside;  often  stout,  hairy  moths.  Cosmopolitan.  (Abraxas, 
Cabera,  Ourapteryx,  Ennomos,  Bapta,  Campaea,  Selenia,  Semio- 
thisa,  Erannis,  Boarmia,  Gnophos,  Ectropis,  Epimecis,  Phigalia, 
Paleacrita,  Drepanulatrix,  Euchlaena,  Caripeta,  Metarranthis, 
Plagodis,  Pero,  Nacophora,  Azelina,  Declana).  (GEOMET- 
RlN/E,  of  authors;  BOARMIiNtf)   ENNOMiNJE 

d.  Hind  wing  with  vein  Sc  free  of  R  or  diverging  from   R   much 

below  middle  of  cell  (sometimes  a  crossvein  between  Sc  and  R); 
fore  wing  with  Sc  usually  fused  or  connected  with  R;  R3  and  R4 

distinct  but  on  same  stalk    e 

Hind  wing  with  vein  Sc  fused  with  R  to  middle  of  cell,  fore  wing 
with  Sc  free;  hind  wing  with  base  of  M2  midway  between  Mi 
and  M3;  fore  wing  with  R3  and  R4  fused  or  very  long-stalked, 
always  ending  in  costal  margin;  long-haired  moths  with  very 
small  labial  palpi  and  small,  oval  eyes.  Diurnal,  early  spring 
moths.    (Brephos,  Leucobrephos,  Holarc.)   BREPHINjE 

e.  Hind  wing  with  vein  M2  at  base  midway  between  Mi  and  M3; 

fore  wing  with  R4  ending  in  outer  margin.  Cosmopolitan. 
(Alsophila,  Ametris,  Aplasta,  Nearcha,  Taxeotis,  Dichromodes, 
(Enochroma,  Epidesma,  Eumelea,  Celerena,  Hedyle,  Orthostixis) 

CENOCHROMATINjE 
Hind  wing  with  M2  at  base  much  nearer  Mi  than  M3;  fore  wing 
with  Sc  and  R  always  anastomosed,  R4  ending  in  costal  margin 
(often  near  tip);  tibial  hair-pencil  present  but  in  groove;  antennae 
usually  pectinate,  pectinations  on  distal  part  of  each  joint;  proboscis 
strong;  primarily  green  moths  with  close  scaling  (i.e.,  not  hairy). 
Mainly  tropical.  (Terpna,  Nemouria,  Chlorochlamys,  Agathia, 
Racheospila,  Hipparchus,  Chlorissa).    {HEMlTHElN/E) 

GEOMETRlN,E 

46.  Frenulum  well  developed,  more  than  one-fifteenth  the  length  of  the 

wing   47 

Frenulum  vestigial  or  absent;  hind  wings  with  Sc  never  fusing  with 
Rs,  but  sometimes  connected  by  a  weak  bar 52 

47.  M3  and  Cui  of  both  wings  usually  stalked  for  a  considerable  distance 

beyond  the  cell,  stem  of  M  indicated  through  the  cell;  fore  wing 
with  R0-5  or  R3-5  stalked;  proboscis  present;  thoracic  tympanum 
small  and  subdorsal;  hind  tibiae:  with  both  middle  and  apical  spurs; 
slender,  butterfly-like  species.  Neotropical,  Calif.  (Myonia, 
Tithraustes,  Actea,  Dioptis,  Scea,  Josia,  Doa,  Phryganidia).    (See 

couplet  33)   DIOPTIM;,  part 

Of  other  conformation   48 

48.  Hind  wings  with  Sc  widely  separated  from  Rs  from  near  the  base; 

fore  wings  with  R5  stalked  with  Mi  and  well  separated  from  R4; 
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proboscis  present.    Widespread.    (Epiplema,  Calledapteryx,  Ned- 

fcsia,  Meleaba) .   EPIPLfiMIM) 

Hind  wings  with  Sc  close  to  Rs;  fore  wings  with  Mi  not  stalked 
withRs 49 

49.  Hind  wings  with  Sc  and  R  well  separated,  Rs  and  Mi  stalked  beyond 

the  cell;  fore  wings  commonly  with  a  radial  areole.  (If  Ri  of  fore 
wings  is  much  shorter  than  discal  cell,  see  couplet  68,  Pyralididae) 

50 

Hind  wings  with  Sc  and  R  close  beyond  the  cell,  Mi  free,  Rs  arising 

before  or  at  the  end  of  the  discal  cell  51 

50.  Proboscis  present,  often  weak,  sometimes  absent;  tympanum  present 

in  metathorax;  fore  wings  fully  scaled,  usually  with  R0-5  stalked, 
often  with  a  radial  areole;  frenulum  with  bristles;  claws  bifurcate. 
(Fig.  393).  Principally  Neotropical.  (Cerura,  Palaearc.,  Am., 
Indoaustr.;  Notodonta,  Drymonia,  Holarc;  Stauropus,  Palaearc., 
Indomal.;  Phalera,  Palaearc,  Indomal.;  Datana  (D.  ministra, 
Yellow  necked  apple  worm);  Schizura  (S.  concinna,  Red  humped 
apple  worm);  Heterocampa,  Am.;  Tarsolepis;  Thyretes,  Apisa, 
Afr.;  Thaumetopcea,  Palaearc,  Ethiop.;  Anaphe,  Epanaphe,  Afr.). 
(CERURlDtf,  THAUMETOPCEIDsE,  THYRET1D/E). 

NOTODONTIDjE 

Proboscis  wanting;  tympanum  absent;  fore  wings  usually  with  R2.3 
and  R4,5  stalked  together;  wings  of  northern  species  with  clear 
spots;  frenulum  usually  without  bristles;  claws  simple  or  serrate. 
Am.,  esp.  Neotrop.  (See  couplet  56).  (Apatelodes,  Zanola, 
Colobata,  Olceclostera).       APATELODIN^;  EUPTEROTID^ 

51.  Fore  wings  with  discal  cell  large,  reaching  much  beyond  the  middle 

of  the  wing;  hind  wings  with  cubitus  apparently  three-branched; 
no  abdominal  tympanum.  (Axia,  Epicimelia,  S.  Eur.)  AXIID^ 
Discal  cell  not  or  scarcely  extending  beyond  the  middle  of  the  wing; 
hind  wings  with  cubitus  apparently  four-branched;  frenulum  of 
male  knobbed;  abdominal  typanum  present.  (Fig.  398).  (See 
couplet  70).  (Polyploca,  Palimpsestis,  Palaearc;  Habrosyne, 
Holarc;  Cymatophora).  (CYMATOPH6R1D&,  PALMPSES- 
TlDAi,  TETHElDAi,    POLYPLOCIDM) THYATfRID^ 

52.  Base  of  M  absent  or  very  faint  in  cell;  one  or  two  distinct  anal  veins 

in  hind  wing;  Mi  of  hind  wing  not  nearer  M3  than  Mi  at  base  53 
Base  of  vein  M  strong,  dividing  cell  on  fore  and  hind  wings;  three 
distinct  anal  veins  in  hind  wing;  shaft  and  pectinations  on 
antenna  scaled;  proboscis  absent;  Sc  of  hind  wing  entirely  free 
beyond  base;  frenulum  only  a  simple  thickening  of  costal  margin 
of  hind  wing;  Mi  of  hind  wing  between  Mi  and  M3  or  nearer 
M3  at  base;  stout,  medium-sized  moths.  American.  (Mimallo, 
Lacosoma,      Trogoptera,      Cicinnus).        (PROTOPSYCH1DA1, 
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PEROPH6RID/E,  LACOS6M1D/E,  LASCOSOMATIDM)  (See 
couplet  32) MIMALL6NHXE 

53.  Hind  wing  with  vein  Sc  approaching  R  beyond  end  of  cell;  frenulum 

at  most  only  a  thickening  of  base  of  hind  wing  costal  margin; 

claws  simple   54 

Hind  wing  with  Sc  not  nearer  R  beyond  end  of  cell  than  before  it, 
generally  diverging  steadily  from  base    55 

54.  Proboscis  present;  fore  tibia  without  spurs;  large  moths,  wings  broad 

and  with  eye-like  markings.  (Brahmaea,  Ethiop.,  Asia;  Spiramiop- 
sis,  S.  Africa)  BRAHM^ID^ 

Proboscis  entirely  atrophied;  fore  tibia  with  normal  spurs;  medium- 
sized,  body  robust,  wings  brown  or  yellow,  without  eye-like 
markings.  Palaearctic  only.  One  genus.  (Lemonia)  LEMONlIDiE 

55.  Shaft  of  antenna  usually  at  most  with  scattered  scales  near  base; 

hind  wing  with  one  or  two  anal  veins;  frenulum  entirely  absent, 
base  of  costal  margin  not  even  thickened;  R  branches  on  fore  wing 

reduced  to  three  or  four,  all  on  one  stalk  from  cell 57 

Shaft  of  antenna  closely  scaled  above;  hind  wing  always  with  two 
anal  veins;  frenulum  present,  at  least  as  thickening  at  base  of 
costal  margin    56 

56.  Fore  wing  with  veins  R2  and  R3  completely  fused;  no  crossvein  con- 

necting Sc  of  hind  wing  with  anterior  edge  of  cell  (R);  usually 
large,  broad-winged  moths.  Mainly  Old  World  tropics.  (Eupterote, 
Cotana,  Sabalia,  Jana,  Phyllalia).   (See  couplet  50) 

EUPTEROTlNiE;  EUPTEROTIDjE 
Fore  wing  with  veins  Ri,  R2,  and  R3  separate  and  successively  arising 
from  stem  of  R4  +  5;  crossvein  connecting  Sc  of  hind  wing  with 
anterior  edge  of  cell  (R);  smaller  moths  with  relatively  short 
wings  and  heavy  body  (Fig.  388).  Mainly  Asia.  (See  couplet  31) 
(Bombyx,  with  B.  mori,  the  cultivated  silkworm;  Dalailama, 
Tibet;  Rondotia,  Oberthiiria,  Theophila,  E.  Asia)  BOMBtCHXE 

57.  Fore  wings  with  R4,5  stalked   58 

Fore  wings  with  R5  free,  arising  from  the  discal  cell 60 

58.  Proboscis  lacking  or  rudimentary  59 

Proboscis  rather  well  developed,  bearing  numerous  carinate  papilla:; 

antennae  in  both  sexes  quadripectinate;  two  apical  spurs  on  hind 
tibia.  Neotropical.  (Fig.  396).  (Asthenidia,  Oxytenis,  Homoeop- 
teryx)    OXYTENfDID^ 

59.  Proboscis  absent;  antenna  in  both  sexes  with  dorsal  or,  rarely,  with 

lateral  pectinations;  two  subapical  spurs  on  hind  tibia;  hind  wing 
with  Sc  and  R  connected  by  a  bar.    (Fig.  394).    (Cercophana, 

Chile;  Janiodes,  Andes)   CERCOPHANIM 

Proboscis  absent  or  rudimentary;  antenna,  if  quadripectinate,  with 
apical  rami  of  one  segment  adjacent  to  basal  rami  of  next  segment 
or  with  multiple  antennal  cones;  carinate  papillae  absent  on  pro- 
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boscis  unless  the  pilifers  bear  bristles;  one,  two,  or  no  subapical 
spurs  on  hind  tibia;  hind  wing  with  Sc  and  R  not  connected  by 
a  bar.    (ATTACIDM)    SATURNIIM 

a.  Carinate   papillae  often   present  on   proboscis;   pilifer  with  bristles; 

one,  two,  or  no  subapical  spurs  on  hind  tibia;  frontal  protuberance 
present;  labial  palpus  always  long;  anepisternum  large;  large, 
broad-winged  moths.  Neotropical.  (Copiopteryx;  Rhescyntis 
(inch  Arsenura,   Dysdcembnia);   Almeidaia)    (ARSENUR1DA?) 

RHESCYNTIDINjE 

Carinate   papillae   never    present   on    proboscis;    pilifer   never   with 

bristles;  one  or  no  subapical  spurs  on  hind  tibia  (except  Adeto- 

meris,  Ormiscbdes)   b. 

b.  Frontal  protuberance  present;  labial  palpus  usually  reduced;  hind 

tibia  with  two  apical,  but  no  subapical  spurs;  frons  convex  at 
sides;  without  multiple  antennal  cones;  anepisternum  large;  rather 
heavy  bodied  moths  with  narrowed,  powerful  wings;  mostly 
Neotropical,  (Eacles;  Citheronia;  Anisota;  Syssphinx).  (CERA- 
TOCAMP1DA1,  SYSSPHlNGIDAE)  CITHERONIIN^ 
Frontal  protuberance  absent  if  frons  convex  at  sides   c. 

c.  Subapical  spurs  always  absent  on  hind  tibia;  labial  palpus  always 

long;  frons  not  convex  at  sides;  frontal  protuberance  absent; 
antennal  cones  not  multiple;  vein  M2  arising  in  front  of  middle  of 
apex  of  cell;  anepisternum  large.    (Two  species,  Aglia  tau  L., 

Palaearc;  A.   japonica   Leech,  Japan.) AGLIlN.dE 

If  antennal  cones  not  multiple,  then  frontal  protuberance  present      d. 

d.  Anepisternum  small;  labial  palpus  usually  long;  frons  not  convex 

at  sides;  frontal  protuberance  present;  few  antennal  cones;  vein 
M2  arising  in  front  of  middle  of  apex  of  cell;  hind  tibial  subapical 
spurs  either  one  or  none  (two  in  Adetomeris,  Ormiscodes). 
American.  (Hemileuca,  Am.;  Adetomeris,  Neotrop.;  Automeris, 
Am.;  Hylesia,  Dirphia,  Lonomia,  Neotrop.;  Polythysana,  Chile). 

(LONOMllDAE) HEMILEUCiNiE 

Anepisternum  large  or  if  small,  frontal  protuberance  present e. 

e.  Vein  M2  arising  in  front  of  middle  of  apex  of  cell;  labial  palpus 

greatly  reduced;  frons  not  convex  at  sides;  frontal  protuberance 
absent;  anepisternum  large;  no  subapical  spurs  on  hind  tibia; 
small    saturniids.     All    Ethiopian.     (Ludia,    Orthogonioptilum, 

Goodia,  Holocera)    LUDIIN^ 

Vein  M2  not  arising  in  front  of  middle  of  apex  of  cell;  labial  palpus 
usually   long    f 

f.  Frontal   protuberance    present;    frons    not   convex    at   sides;    labial 

palpus  long,  3-segmented;  antennal  cones  absent;  anepisternum 
large;  one  subapical  spur  on  hind  tibia.  (One  genus,  Salassa, 
S.  Asia)  SALASSlNiE 
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Frontal  protuberance  absent;  frons  often  not  convex  at  sides;  labial 
palpus  often  much  reduced,  sometimes  fused;  antennal  cones 
numerous;  anepisternum  small;  no  subapical  spur  on  hind  tibia. 
Including  many  very  large  moths.  Widespread.  (Saturnia  (inch 
Agapema,  Calosatiirnia),  Holarc;  Copaxa,  Neotrop.;  Actias, 
widespr.;  Antheraea  (inch  Telea),  widespr.;  Rothschildia,  Neotrop.; 
Graellsia,  Palmare;  Samia  {Philosamia),  Asia;  Hyalophora  (inch 
Platysamia,    Callosamia,    Eupackdrdia),    Holarc;    Coscinoscera, 

Austr.;  Attacus,  Indoaustr.)  (Fig.  395)   SATURNIINjE 

60.   Fore  wings  with  Mi  free,  not  stalked  with  R5  61 

Fore  wings  with  Mi  stalked  with  R5,  or  arising  very  close  to  R5  at 
the  apex  of  the  discal  cell  (Fig.  399).  (Urania,  Chrysiridia, 
Alcidis,  Nyctalemon,  Urapteroides)    URANlIDJE 


Figs.  394-401.  Lepidoptera 

394.  Janiodes,  wings  (Jordan)  Cercophanida;. 

395.  Antheraea,  wings  (Hampson)  Saturniidae. 

396.  Oxytenis,  wings  (Jordan)  Oxytenididae. 

397.  Brahmaea,  wings  (Hampson)  Brahma?idae. 

398.  Thyatira,  wings  (Hampson)  Thyatiridae. 

399.  Urapteroides,  wings  (Hampson)  Uraniidae. 

400.  Addaea,  wings  (Hampson)  Thyrididae. 

401.  Epicopeia,  wings  (Hampson)  Epicopeiidar. 
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61.  Fore  wings  with  R3  4  stalked.   (See  couplet  59d). 

HEMILEUCIN.E;  SATURNIID^E 

Fore  wings  with  R2,3,4  stalked.  (Fig.  401).    (Epicopeia,  Indomal.). 

EPICOPEIID^ 

62.  All  branches  of  R,  M  and  Cu  of  both  wings  arising  from  the  open 

or  closed  discal  cell,  rarely  R3,4  or  R4,5  short-stalked;  maxillary 
palpi  minute;  wings  often  with  unsealed  spots.  (Fig.  400). 
Mainly  tropical.  (Thyris,  Striglina,  Addaea,  Rhodoneura,  Dysodia, 

Risama,   Meskea)    THYRfDID^ 

Veins  variously  fusing  beyond  the  discal  cell   63 

63.  Frenulum    present,    more    than    one-fifteenth    the    length    of    the 

wing   64 

Frenulum  vestigial  or  absent 79 

64.  Hind  wings  with  Sc  and  Rs  separate  from  near  the  base,  or  fused 

beyond  the  cell,  when  joined  near  the  base  the  fusion  not  ex- 
tending to  the  middle  of  the  cell 65 

Hind  wings  with  Sc  and  Rs  fused  to  near  or  beyond  the  middle 
of  the  cell,  sometimes  forming  a  small  basal  areole  (in  Euchromi- 
idae  completely  fused  so  that  Sc  appears  to  be  absent)  75 

65.  Shaft  of  antennae  tapering  evenly  from  base  to  tip 66 

Antennae  thickened  before  tip,  usually  ending  in  a  recurved  hook      78 

66.  Hind  wings  with  Sc  free  from  Rs  along  the  cell,  though  sometimes 

approaching   it,   or  briefly   touching   near   the   apex   of   the   cell, 

sometimes  fused  for  a  greater  or  less  distance  beyond  the  cell  . ...  67 

Hind  wing  with  Sc  fused  with  Rs  for  a  short  distance  before  the 

middle  of  the  cell 73 

67.  Hind  wings  with  Sc  dipping  toward  Rs,  sometimes  fused  with  it 

beyond  the  cell,  but  not  connected  with  it  by  a  bar;  proboscis 
present  (if  proboscis  is  vestigial,  compare  Lymantriidae,  couplets 

72,  74)   ■  68 

Hind  wings  with  Sc  and  Rs  connected  by  a  bar  before  the  discal 
cell  (Fig.  402)  _ 71 

68.  Hind  wing  with  one  or  two  distinct  anal  veins;  proboscis  not  scaled; 

radial  areole  often  present 69 

Hind  wing  usually  with  three  strong  anal  veins;  proboscis  scaled  at 
base;  no  radial  areole.  (Fig.  406).  (See  couplet  49).  A  very 
large,  widespread  group PYRALf  DIDiE,  part 

a.  Fore  wing  with  iA  present;  proboscis  weak  or  absent;  hind  wings 

with  the  fringe  on  Cu  weak  or  absent;  larvae  bore  in  aquatic 
or  marsh  plants.   (Schcenobius,  Acentropus,  Ramila).   (SIGlN/fi) 

SCHCENOBIIN^E 

Fore  wings  with  iA  absent  b 

b.  Fore  wings  with  3A  curving  forward  to  meet  2A  and  forming  a 

small  elongate  cell  near  the  base  of  the  wing c 
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Fore  wings  with  3A  free  or  curving  into  2A  toward  the  middle  of 

the  wing  to  form  a  wide  loop,  often  vestigial f 

c.  Proboscis  and  ocelli  absent;  male  usually  with  third  joint  of  the 
palpi  vestigial   d 

Proboscis  and  ocelli  present;  labial  palpi  normal  e 

d.  Front  with  a  conical  tuft;  general  vestiture  deep  and  mixed;  larvae 
living  as  scavengers  in  nests  of  social  Hymenoptera  or  in  dried 
foods.  (Galleria  (G.  melonella,  Bee  moth),  Paralispa,  Achroia). 
(T1NE1N/E,  Hampson)  GALLERIINjE 

Front  and  thorax  smooth-scaled;  larvae  feeding  on  scale  insects. 
(Macrotheca)  MACROTHEClN^ 

e.  Maxillary  palpi  rather  well   developed;  hind  wings   with   Sc  free. 

(Pyralis  (P.  jarinalis,  Meal  moth)).   (See  couplet  1,  below) 

PYRALIDIN^;,  part 

Maxillary  palpi  absent;  hind  wings  with  Sc  and  R  usually  fusing. 

(Arta,     Chrysauge,     Clydonopteron,     Bradypodicola,     Gephyra, 

Nachaba).    (SEMNllN/E)    CHRYSAUGIN^E 

f.  Hind  wings  with  Mi  arising  from  the  vein  closing  the  cell,  widely 

separated  from  Sc,  cell  closed  by  a  weak  but  distinct  vein,  R 
more  or  less  weakened;  labial  palpi  beak-like,  maxillary  palpi 
triangular;    mainly    Old    World    species.     (Ancylolomia,    Prion- 

apteryx,  Eufernaldia)   ANCYLOLOMIlN^ 

Hind  wings  with  Mx  closely  approximate  to  R g 

g.  Fore  wings  with  R5  stalked  with  R3-1-4;  only  one  free  vein  below 

the  forked  vein  which  runs  to  the  apex  from  the  radial  stem  .  .  .  .  h 

Fore  wings  with  R5  free;  two  free  veins  from  the  radial  stem  below 

the  forked  one;  hind  wings  with  Sc  and  R  almost  always  fusing    m 

h.  Fore  wings  with  R3  and  R4  completely  fused;  hind   wing  with 

strong  fringe  on  Cu    i 

Fore  wings  with  R3  and  R4  stalked,  separating  apically k 

i.  Cell  in  hind  wing  closed  by  a  delicate  but  nearly  complete  vein; 
frenulum  of  female  consisting  of  a  single  spine j 

Cell  in  hind  wing  widely  open;  frenulum  of  female  multiple.    (See 

couplets  k,  m).    (Raphiptera)    CRAMBlNiE,  part 

j.  Proboscis  strong,  separating  the  palpi  toward  the  base:  larvae 
usually  leaf-rollers,  a  few  feeding  in  stored  foods.  (Phycita, 
Ephestia  (Fig.  406)  (E.  \uehniella,  Mediterranean  flour  moth), 
Plodia  (P.  interpunctella,  Indian-meal  moth,  world  wide  pest  of 
dried  fruits,  nuts,  corn  and  other  cereals),  Acrobasis,  Dioryctria, 
Nephopteryx).    {ANERASTllN/E,  Hampson).      PHYCITlN^E 

Proboscis  weak  or  vestigial,  not  separating  the  palpi  and  concealed 
by    them    when    coiled.     (Peoria,    Poujadia,    Anerastia,    Hypso- 

tropa).    (HYP  SOT  ROPING)    ANERASTIIN^ 

k.  Hind  wings  with  a  heavy  fringe  on  the  base  of  Cu;  labial  palpi 
beak-like,   the   maxillary   palpi   triangular.     (Argyria,   Crambus, 
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Diatraca    (corn   and   sugar   cane   borers),   Thaumatopsis).     (See 

couplets  i,  m)    CRAMBlNiE,  part 

Fringe  on  base  of  Cu  very  light  or  wanting;  maxillary  palpi  plumose, 

or  small  and  concealed   1 

1.  Fore  wings  with  raised  scale-tufts.   (Epipaschia,  Tetralopha,  Oneida, 

Pococera).     (POCOCERlNM)     EPIPASCHIIN^E 

Fore  wings  smooth,  without  raised  scale-tufts.    (Aglossa,  Herculia, 

Cleodobia,  Omphalocera)    PYRALIDINjE 

m.  Hind  wings  with  fringe  on  Cu  heavy;  labial  palpi  beak-like,  the 
maxillary  palpi  triangular.    (See  couplets  i,  k). 

CRAMBlNiE,  part 
Fringe   on   Cu   light   or   absent;   labial   palpi   rarely   beak-like,   the 

maxillary  palpi  usually  moderate  or  small,  not  triangular n 

n.  Hind  wings  without  loose,  spatulate  hairs  on  the  upper  surface  .   o 
Some  loose  hair  near  the  inner  margin  of  the  hind  wing,  part  of  it 
forming  a  weak  fringe  on  Cu  which  runs  into  a  group  of  spatu- 
late   hairs    or    scales     below     Cu.      (Glaphyria,     Dicymolomia, 

Lipocosma)    GLAPHYRIlN^ 

o.  Fore  wings  with  R2  stalked  with  R3  and  R4.  (Elophila,  Nymphula 
(  =  Hydrocdmpa),  Eurrhypara,  Musotima).  (HYDRO CAM- 
PING)    NYMPHULINLE 

Fore  wings  with  R2  free p 

p.  Labial  palpi  beak-like;  maxillary  palpi  large  and  triangular; 
fore  wing  usually  slightly  rough-scaled,  with  Mi  well  separated 
from  R5  at  origin,  about  as  far  from  base  of  R3+4  as  from  M2. 

(Scoparia,  Xeroscopa)   SCOPARIINjE 

Labial  palpi  often  upturned;  maxillary  palpi  very  rarely  large  and 
triangular  (Loxostegopsis)  and  in  that  case  with  R3  +  4  and  Mi 
closely  approximate.  (Loxostege  (Web-worms),  Desmia, 
Phlyctamia,  Agrotera,  Sylepta,  Margaronia,  Hellula,  Panto- 
grapha,  Diaphania  (Melon  and  Pickle  worms),  Pyrausta  (P. 
nubilalis,  European  corn  borer)).    (AGROTERlN AZ) 

PYRAUSTIN,E 

69.  Tympanum  developed  in  abdomen;  chaetosema  reduced  or  wanting; 

dip  in  Sc  of  hind  wings  located  beyond  the  discal  cell  and  some- 
times resulting  in  a  fusion  with  Rs  70 

Tympanum  not  developed;  chsetosema  present;  dip  in  Sc  of  hind 
wings  opposite  the  middle  of  the  discal  cell,  humeral  vein  present; 
cell  of  hind  wings  always  open,  of  fore  wings  usually  so;  frenulum 
reduced;  no  radial  areole;  ocelli  absent;  day-flying,  butterfly-like 
moths.    (See  couplet   84)    CALLIDtJLIDiE 

70.  Ocelli  well  developed;  fore  wings  with  vein  Cu  quadrifid;  frenulum 

of  male  knobbed.   (Thyatira,  Palaearc).   (See  couplet  51). 

THYATIRID^,  part 
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Ocelli  vestigial;  frenulum  normal,  weak;  fore  wings  with  vein  Cu 
trifid;  fore  wings  commonly  with  recurved  tip.  (Fig.  405).  (See 
couplet    83).     (Euchera,    Edapteryx,    Drepana,    Cilix,    Palsearc; 

Falcaria,  Holarc).    (DREPANULIDAE) DREPANIDjE 

71.  Proboscis  present,  palpi  recurved  above  the  vertex,  with  bare  third 
joint;  ocelli  present,  eyes  bare;  thorax  and  abdomen  smoothly 
clothed  with  scales;  day-flying,  often  brightly  colored.  (Fig.  402). 
(Aganais,  Peridrome,  Neochera,  Asota,  Callimorpha,  Nyctemera). 
(HfPSIDAi,  AG  AN  AID  Ai,  CALLIM6RPHIDAZ,  AS6TIDAE) 
(See  couplet  73) NYCTEMERIM; 

Proboscis  absent  (except  in  Munichryia);  thorax  and  abdomen 
hairy 72 


Figs.  402-406.     Lepidoptera 

402.  Asota,  wings  (Hampson)  Nyctemeridae. 

403.  Lymantria,  wings  (Hampson)  Lymantriicla?. 

404.  Pterophorus,  hind  leg  of  male  (Fernald)  Pterophoridae. 

405.  Euchera,  wings  (Hampson)  Drepanida?. 

406.  Ephestia,  wings  (Chittenden)  Pyralididz. 

72.  Fore  wings  with  a  single  radial  areole,  apex  of  wings  rounded; 

tympanum  conspicuous.    (See  couplets  67,  74) 

LYMANTRIIM;,  part 

Fore  wings  with  two  radial  areoles,  the  basal  one  very  long,  apex 

of    wing    acute;    female    without    frenulum.     (See    couplet    80). 

Australasian.    (Anthela,  Chelepteryx)     .     ANTHELID^E,  males 

73.  Tympanal  hoods  large,  consisting  of  two  rounded  bosses  separated 

by  about  one-third  the  width  of  the  abdomen;  black  moths  with 
light  marks  on  the  wings  and  often  with  metallic  tints.  (See  coup- 
let 71).  Mainly  Neotropical.  (Daritis,  Hyahirga,  Gnophaela, 
Pericopis) PERICOPIDlNiE;  NYCTEMERIDiE 
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Tympanal  hoods  less  conspicuous  and  more  lateral;  fore  wings  with 

radial  areole  usually  present   74 

74.  Ocelli  absent;  hind  wings  with  M2  as  strong  as  the  other  veins, 
Mi  stalked  with  Rs,  basal  areole  more  than  one-sixth  the  length 
of  the  discal  cell.  (Fig.  403).  (See  couplet  72).  Principally 
Indomalayan  and  Ethiopian,  but  containing  the  following  im- 
portant species  of  Holarctic  distribution:  (Lymantria  (  =Li- 
paris)  (L.  monacha,  Nun  moth);  Porthetria  (=  Ocnhia)  (P. 
dispar,  Gipsy  moth);  Nygmia  (  =  Euproctis)  (N.  phceorrhcea, 
=  chrysorrhcea,  Browntail  moth);  Stilpnotia  (S.  sdlicis,  Satin 
moth);  Orgyia  (  =  Notolophus);  Hemerocampa  (Tussock 
moths).  (UPARlDID/E,  L1PAR1D/E,  OCNER11DAE). 

LYMANTRIID^E 

Ocelli  usually  present;  hind  wings  with  M2  sometimes  weak,  or 
rarely  absent,  Mi  independent  or  very  short-stalked  with  Rs, 
basal  areole  formed  by  Sc  and  R  very  small,  less  than  one-sixth 
the  length  of  the  discal  cell.  (PHAL&NID/E)  .  .  .  NOCTUID^ 

a.  M2  of  hind  wing  very  weak  or  present  only  as  fold  ("Trifids"); 

teeth  of  claw  on  inner  side  of  claw  when  present b 

M2  of  hind  wing  a  more  or  less  strong  vein  ("Quadrifids");  teeth 
of  claws,  when  present,  usually  on  ventral  side e 

b.  Hind  and  middle  tibiae  without  spines   c 

Hind    (and   often    middle)    tibiae   with    small    spines.     (Heliothis, 

Euxoa,  Noctua  (—  Agrotis),  Schinia,  Timora,  Feltia,  Graphi- 
phora,  Anomogyna).    (AGROTlNAE,  HELIOTHIDlNA?) 

NOCTUINjE 

c.  Eye  hairless   d 

Eye  with  hairs  on  surface.    (Scotogramma,  P61ia,  Miselia  (  =  Ma- 

mestra),  Hadena,  Lacinipolia,  Orthodes,  Xylomyges,  Orthosia, 
Pseudaletia,  Leucania).  (MAMESTRlNAE,  CARADRINlNAl, 
part,  MELANCHRlNAl)  HADENiN^ 

d.  Eye  with  marginal  row  of  long  cilia  curving  over  it.    (Cucullia, 

Oncocnemis,  Graptolitha,  Conistra,  Cosmia).    (POLllNAE,  part, 

GRAPTOLlTHlDAi)     CUCULLIlN^ 

Eye  not  ciliated.  (Septis,  Amphipyra,  Oligia,  Papaipema,  Platysenta, 
Acronycta,  Athetis).  (AMPHIPYRlNAz,  ZENOB-IlNAl,  CAR- 
ADRINlNAE,  part)   ACRONYCTiN^ 

e.  Hind  wing  with  veins  Mi  and  M2  close  at  base,  diverging  distally  .  .  f 
Hind  wing  with  veins  Mi  and  M2  parallel.    (Gabara,  Bomolocha, 

Hypena,  Polypogon,  Herminia).    (POLYPOGONlNAi) 

HYPENIN,E 

f .  Female  with  simple  frenulum  g 

Female  with  frenulum  a  group  of  bristles   h 
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e    End   of   abdomen   with   lateral   hair   tufts.     (Eutelia,   Marathyssa, 

*       Partes)    EUTELffiSME 

End  of  abdomen  lacking  lateral  hair  tufts;  fore  wing  usually  with 
erect  scales  in  cell.    Entirely  tropical.    (Stictoptera,  Lophoptera, 

Gyrtona)    STICTOPTERlN^ 

h.  Retinaculum  of  male  usually  in  form  of  an  erect  tongue 1 

Retinaculum  in  form  of  group  of  bristles  j 

i.  Fore  wing  with  erect  scales  in  cell;  length  of  labial  palpus  at  least 
three  times  diameter  of  eye.  (Sarrothripus,  Casandria,  Baileya, 
Iscadia,  Risoba).    (HYLOPHILIDA?)  SARROTHRIPIN^E 

Fore  wing  without  erect  scales  in  cell;  length  of  labial  palpus 
less  than  three  times  diameter  of  eye.  Entirely  Old  World. 
(Earias,  Hylophila,  Carea,  Westermannia,  Arcyophora).    (CAR- 

E1N&,  CHL0E0PH6R1D/E)  WESTERMANNIlN^ 

j.  Middle  tibia  spineless ,     . 

Middle  tibia  with  small  spines.  (Catocala,  Paralalia,  Caenurgina, 
Zale,  Grammodes,  Drasteria,  Alabama)  CATOCALIN.E 

k.  Surface  of  eye  hairy   * 

Surface  of  eye  bare m 

1.    Antenna  thickened  before  tip,  simple.  (See  couplet  78).  All  Papuan. 
(Cocytia,  Eucocytia).  (COCYTllD/E,  EUCOCYTlIDsE) 
v       '  COCYTIiN^ 

Antenna  not  thickened,  often  pectinate.  (Colocasia,  Panthea,  Moma, 
Charadra,  Raphia).    (PANTHElNAE,  DIPHTERlNAl). 

MOMIN^ 

m.    Eye  not  ciliated   • f n 

Eye  with  marginal  row  of  long  cilia  curling  over  it.    (Syngrapha, 

Autographa,  Plusia,  Abrostola,  Omorphina) PLUSIlNyE 

n.  Hind  wing  with  vein  M2  as  strong  as  Mi  and  M3,  arising  near  M3. 
(Polydesma,  Sericia,  Thysania,  Erebus,  Ophiusa,  Rivula,  Ophideres, 
Calpe,   Pangrapta).     (NOCTUlNAi,   of   authors;   RIVULlNAi, 

part) OPHIDERIN.E 

Hind  wing  with  vein  M2  distinctly  weaker  than  Mi  and  M3,  aris- 
ing   near    Mx.     (Eublemma,    Eustrotia,    Erastria,    Tarachidia, 

Acontia).    (ERASTRIlNA?)    ACONTIlN^ 

75.  Hind  wings  small,  with  Sc  apparently  wanting;  tympanal  hoods 
very  large  (lost  in  Amata),  the  abdomen  sometimes  constricted 
behind  them;  antennae  swollen  into  a  club  at  tips;  day-flying, 
usually  brightly  colored  moths.  (Fig.  407).  Mainly  Neotrop. 
(Euchromia,  Ctenucha,  Amata  (  =  Syntomis),  Cisseps,  Cos- 
mosoma).     (SYNT6M1DA1,    AMATIDAi,    EUCHROMlIDAl, 

SYNTOMtDlDAE)    CTENLJCHID^ 

Hind  wings  with  Sc  well  developed;  tympanal  hoods  not  ex- 
ceptionally  large    76 
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76.  Ocelli     present.      Large,     widespread    group.      (Phaegoptera     (  = 

Opharus),  Parasemia  (=  Hyphoraia),  Nemeophila  (=  Para- 
semia,  pt.),  Arctia,  Haploa,  Utetheisa,  Apantesis,  Hyphantria 
(Webworms),     Euprepia,     Automolis,     Halisidota,     Estigmene, 

Diacrisia) ARCTIID^E 

Ocelli  absent  (rudimentary  in  Hypoprepia)  77 

77.  Fore   wings    smoothly    scaled,    rarely    M2    or    M3    wanting.^  (See 

couplet  44).  (Eudesmia  (  =  Cisthene,  auct.),  Cisthene  (  =  Mice), 
Lithosia,  widespr.;  Hypoprepia,  Am.;  Chionima,  Old  World) 

LITHOSIID^E 

Fore  wings  with  tufts  of  raised  scales  (Fig.  411).    (Nola,  Roeselia, 

tlraba,   Celama)     NOLID^E 

78.  Hind   wings  with   Sc  entirely   free  from   R.    Indomalayan.    (See 

couplet  74,  1)    COCYTIiN^E;  NOCTUID^E 

Hind  wings  with  Sc  and  R  connected  (closely  parallel  in  Alypia) 
for  a  short  distance  at  base,  sometimes  forming  a  very  small 
basal  areolet;  rather  small  or  medium-sized  day-flying  moths  of 
brilliant  colors,  often  dark,  ornamented  with  large  pale  spots. 
(Fig.  409).  Forester  moths.  Principally  Ethiopian  and  Indoaus- 
tralian.  (Agarista,  Pemphigostola,  Alypia,  Androloma,  Eusemia, 
Phahenoides).    {PH  ALAIN  OlDlDAi) AGARfSTID^ 

79.  Hind  wings  with  the  straight  Sc  connected  with  the  cell  by  a  bar 

near  or  before  the  middle  of  the  discal  cell 80 

Hind  wings  with  Sc  free  from  R  or  fusing  for  a  greater  or  less 
distance,  but  not  joined  to  the  cell  by  a  bar  near  the  base  of  the 
cell ■ 82 

80.  Fore  wing  with  two  radial  areoles;  stem  of  M  in  hind  wing  very 

faint,  simple;  rather  large,  showy  moths  with  apex  of  fore  wing 
usually  acute.  Australian  and  Papuan  only.   (Male  with  frenulum, 

see  couplet  72) ANTHELID^,  females 

Fore  wings  without  radial  sector   81 

81.  Base  of  vein  M  clearly  present  in  cell  of  hind  wing;  fore  and  hind 

wings    similar    in    shape;    body    slender.     Indomalayan    only. 

(Ratarda,  Callosiope)    RATARDID/E 

Base  of  M  present  in  cell  of  hind  wing,  but  indistinct  and  forked; 
fore  and  hind  wings  very  dissimilar  in  shape;  body  stout.  (One 
species  only,  Endromis  versicolora,  Eur.).    (ENDR6MID/E) 

ENDROMfDID^E 

82.  Fore  wings  with  Cu2  arising  basad  of  middle  of  cell,  R4  long  and 

free,  or  arising  from  base  of  the  stalked  R2,3',  R5  and  Mi  short- 
stalked;  hind  wings  with  Sc  and  Rs  fused  for  a  greater  or  lesser 
extent  near  the  middle  of  the  discal  cell,  humeral  angle  wide  and 
strengthened  by  one  or  more  humeral  veins;  tympanum,  pro- 
boscis, chaetosema  all  absent.  (Fig.  412).  Widespread,  mainly 
tropical.     (Tolype,   Epicnaptera    (=  Gastropacha),    Lasiocampa, 
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Eriogaster,    Malacosoma    (  =  Clisiocdmpa)    Tent    caterpillars)). 

(LACHNElDsE)    LASIOCAMPIM: 

Fore  wings  with  C112  arising  beyond  middle  of  cell,  R4  short  and 
arising  apically  from  R3  or  from  R2  +  3;  proboscis  present 83 

83.  Fore  wings  with  R5  free,  R4  remote  from  R3  and  ending  beyond 

tip  of  the  wing,  outer  margin  not  sinuate;  hind  wings  with  Sc 

dipping  toward  Rs  in  front  of  cell  84 

Fore  wings  with  R0-5  stalked,  R4  very  close  to  R3  and  entering  the 
costal  margin;  hind  wings  with  Sc  dipping  toward  or  fusing  with 
Rs  beyond  the  cell;  tympanum  present  in  abdomen.  (See  couplet 
70).    (Oreta)   DREPANIDjE,  part 

84.  Fore  wings  with  R2  free,  only  R3+4  stalked;  hind  wings  with  lower 

margin  usually  bearing  a  double  fringe  of  long  woolly  hairs; 
tympanum  present  in  metathorax.  (Fig.  408).  Indian  and 
African.    (Pterothysanus,  Caloschemia,  Hibrildes). 

PTEROTHYSANIDyE 


Figs.  407-413.    Lepidoptcra 

407.  Euchromia,  wings  (Hampson)  Ctenuchidae. 

408.  Pterothysanus,  wings  (Hampson)  Pterothysanidae. 

409.  Alypiodes,  wings  (Hampson)  Agaristidae. 

410.  Earias,  wings  (Hampson)  Noctuidae,  Westermanniinae. 

411.  Nigeria,  wings  (Holland)  Nolidac. 

412.  Epicnaptera,  wings  (Hampson)  Lasiocampidae. 

413.  Hypoprepia,  wings  (Hampson)  Lithosiidae. 
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Fore  wings  with  R2-4  stalked;  hind  wings  without  long  fringe; 
tympanum  absent;  chaetosema  present.  Indomalayan,  Asia.  (See 
couplet  69).    (Callidula,  Agonis,  Cornelia,  Cleis) 

CALLIDULID;E 

85.  Maxillary  palpi  conspicuous,  folded  in  resting  position 86 

Maxillary  palpi  straight  and  porrect,  or  vestigial  (if  of  folded  type, 

inconspicuous  or  invisible)    92 

86.  Basal  segment  of  antennae  enlarged  and  concave  beneath,  forming 

an  eye-cap,  larger  than  the  eye;  wing-membrane  aculeate 87 

Eye-cap  small  or  undeveloped;  fore  wings  usually  with  large  cell 
and  branched  veins   88 

87.  Fore  wings  with  branched  veins,  normally  with  short  trapezoidal 

cell;  aculeae  distributed  over  entire  membrane;  cell  sometimes 
absent;  media  usually  dipping  deeply  into  wing;  extremely  small 
moths,  the  wing  expanse  as  little  as  3  mm.  (Fig.  414).  Leaf 
miners.  (Nepticula,  cosmop.;  Scoliaula,  Eur.;  Glaucolepis;  Ectoe- 
demia;  Obrussa;  Trifurcula).    (STIGMELLID/E). 

NEPTICOLIDjE 
Fore  wings  with  three  or  four  simple  veins  only,  aculese  pointing 
forward,  in  rows  and  confined  to  a  small  area  at  the  base  of 
the  wing;  hind  wings  linear.  Mostly  oriental,  three  North 
American  species.  Larvae  legless  miners  in  bark  or  rind.  (Opo- 
stega)     OPOSTfiGIDiE 

88.  Fore  wings  with  R->  extending  to  outer  margin,  wing-membrane 

not  aculeate;  head  with  a  few  erect  hairs  behind.     (Acrolepia, 

cosmop.)    ACROLEPilM; 

Fore  wings  with  R5  extending  to  the  costa,  sometimes  absent     .89 

89.  Head    usually    entirely    smooth;    strongly    flattened    species,    coxae 

flat  and  appressed,  fore  wings  curved  down  at  apex,  hind  wings 
narrow-lanceolate;  venation  sometimes  reduced.  Mostly  Oriental. 
(Opogona,  Ethiop.;  Phaeoses,  Nearc;  CEnophila,  Ethiop., 
Indomal).    (OINOPHiLIDtf,  ERECTHlIDtf) 

CENOPHlLID,E 

Head  tufted,  at  least  on  the  vertex,  sometimes  with  a  naked  area 

above  the  eyes  behind  the  antennae,  in  which  case  the  hind  wings 

are  ample;  venation  complete,  accessory  cell  commonly  present, 

four  or  five  branches  of  R  extending  to  the  costal  margin  90 

90.  Wing-membrane  aculeate  (Fig.  369);  hind  wings  with  Sc  having 

a  strong  basal  fork  (the  lower  branch  being  Ri)  or  considerably 
swollen  at  the  base,  R  and  Sc  usually   sharply   divergent  from 

the  base;   vertex  roughly  hairy    91 

Wing-membrane  not  aculeate;  hind  wings  with  Ri  rarely  as  strong 
as  the  other  veins  and  when  distinct  placed  well  out  from  the 
base  of  the  wing,  connecting  Sc  and  R  which  are  closely  parallel 
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toward  the  base.  Widespread.  (See  couplet  100)  (Isocorypha, 
Diachorisia,  Leucomele,  CEnoe) TINEID^E 

91.  Folded  part  of  maxillary  palpi  half  as  long  as  the  width  of  the 

head.  (Incurvaria,  Holarc;  Phylloporia,  Palaearc;  Lampronia, 
Holarc,     Ethiop.;     Nemophora,     Paraclemensia).      (LAMPRO- 

NllD/E)    INCURVARIID^: 

Folded  part  of  maxillary  palpi  two-thirds  as  long  as  the  width  of 
the  head.  (Fig.  415).  Yucca  moths;  larvae  boring  in  seed  pods 
of  Yucca.    (Prodoxus,  Tegetfcula  (=  Pronuba),  Am.). 

prodoxim; 

92.  Basal  joint  of  the  antennae  enlarged  and  concave  beneath,  forming 

an  eye-cap   93 

Basal  joint  of  the  antennae  not  forming  an  eye-cap,  sometimes 
provided  with  tufts  of  scales  or  a  pecten  of  bristles 95 

93.  Venation  complete  and  nearly  parallel,  hind  wings  with  Sc  ending 

at  apical  fourth  and  discal  cell  reaching  the  middle  of  the  wing. 

(Calosima,  Am.).   (See  couplet  135)  BLASTOBASID^ 

Venation  reduced,  wings  linear-lanceolate  with  sharply  pointed  apex, 
fore  wings  with  the  veins  at  the  apex  of  the  discal  cell  radially 
diverging;  hind  wings  without  discal  cell,  the  principal  vein  axial. 
(Fig.  417)   94 

94.  Labial  palpi  minute  and  drooping,  or  absent;  fore  wings  typically 

with  a  closed  anal  cell,  or  the  vertex  rough.  (Fig.  417).  (Buc- 
culatrix  (Ribbed  cocoon  makers),  Lyonetia,  cosmop.;  Bedellia, 
Leucoptera  (=  Cemiostoma),  widespr.;  Phyllobrostis).  (BEDEL- 
LllD/E,  CEM10ST0MAT1DA?,HIER0XESTIDA1).  (Including 

BUCCULATRlGlDM).  LYONETIID^ 

Labial  palpi  moderate,  upcurved;  no  anal  cell;  vertex  smooth;  eye- 
cap  small,  no  pecten;  hind  tibiae  spined.  (Phyllocnistis,  part). 
(See  couplet  128)  PHYLLOCNfSTID^ 

95.  Vertex  and  upper  face  at  least  tufted  with  dense  bristly  hairs  (with 

flattened  short  hair  in  Amydriidae,  which  have  strongly  bristly 

palpi)    96 

At  least  the  face  smooth  and  with  short  scales  even  though  the 
vertex  may  be  rough-crowned  97 

96.  Labial  palpi  with  the  first  joint  short,  and  the  second  joint  bristly 

on  the  outer  side  and  equal  to  the  fusiform  third  joint 98 

Mouthparts  wholly  vestigial.  South  American  gall-making  species, 
with  very  indistinct  venation.  (Ridiaschina).    RIDIASCHlNIDJi 

97.  Labial  palpi  scaled  or  with  short-hairs,  the  third  joint  usually  long 

and  pointed,  or  very  short  in  the  species  with  roughest  vesti- 

ture   101 

Mouthparts  wholly  undeveloped;  front  and  hind  wings  each  with 
a  single  anal  vein,  fringe  short;  larvae  gall-makers.  (Fig.  418). 
South  American.   (Cecidoses,  Oliera) CECIDOSfiTID^ 
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98.  Wing-membrane  aculeate  over  all;  female  with  piercing  ovipositor; 

antennae  often  longer  than  the  wings.   (Adela,  Palmare,  Neotrop.; 

Nemotois,  Old  World;  Chalceopla,  Nearc.)   ADELID^ 

Wing-membrane  not  generally  aculeate;  ovipositor  membranous, 
retractile   9$ 

99.  Fore  wings  with   R3  free,  arising  from  the   accessory   cell   (Fig. 

419) § 100 

Fore  wings  with  a  hyaline  aculeate  fovea  in  the  accessory  cell 
distorting  the  venation,  R3  4  5  sedately  stalked.  (Fig.  416). 
(Setomorpha,    widespr.)     SETOMORPHID^ 


418 

Figs.  414-419.  Lepidoptera 

414.  Eccedemia,  wings  (Braun)  Nepticulidae. 

415.  Tegeticula,    mouthparts    of    female    (Packard):     m    p,    maxillary    palpus;    p, 

palpifer. 

416.  Setomorpha,  wings  (Busck)  Setomorphidae. 

417.  Bedellia,  wings  (Clemens)  Lyonetiidae. 

418.  Cecidoses,  wings  (Brethes)  Cecidosetidae. 

419.  Tinea,  wings  (Spuler)  Tineidae. 

100.  Vertex  with  high,  rough,  bristling  vestiture.    (Fig.  419).    (Tinea 

(Clothes  moths),  Monopis,  Scardia,  cosmop.;  Tineola  (T. 
biselliella,  Clothes  moth),  Trichophaga  (T.  tapetzella,  Case- 
bearing    clothes    moth),    Tenaga,    widespr.;    Elatobia,    Holarc). 

(See  couplet  90).   (Including  MONOPlDsE)   TINElDyE 

Vertex  with  short,  flattened  hair.    (Amydria,  Nearc.) 

AMYDRIID^: 

101.  Labial  palpi  elongate,  deeply  scaled,  but  not  bristly,  with  the  first 

joint  at  least  subequal  to  the  second  joint,  or  much  longer,  of 
female  typically  porrect,  of  male  upturned;  eyes  sometimes  hairy 

or  scaly  102 

Labial  palpi  with  the  first  joint  small;  eyes  bare 105 
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102.  Proboscis  absent  or  obsolete;   neuration  complete;   moderate-sized 

species;  no  ocelli  103 

Proboscis  well  developed 104 

103.  Slender,  long-legged  aegeriid-like  moths;  vestiture  not  spatulate  or 

tufted;  antennae  exteriorly  ciliated  on  apical  half;  third  joint  of 
labial  palpi  minute  and  bare.    (Ashinaga,  Formosa). 

ASHINAGIDiE 
Vestiture  deep  and  spatulate  on  the  thorax,  with  well  marked  an- 
terior and  posterior  tufts;  eyes  more  or  less  distinctly  hairy;  stout, 
noctuid-like    moths.     American,    mostly    tropical.     (Acrolophus, 
Burrowing    webworms)     ACROLOPHID^E 

104.  Hind    wings    trapezoidal,    apex    pointed,    outer    margin    strongly 

sinuate,  veins  Rs,  Mi  and  M2  nearly  parallel;  fore  wings  with 
R4  and  R5  stalked  or  coincident;  hind  tibiae  thinly  clothed  with 
long  hairs  above,  densely  rough-haired  between  spurs  beneath. 
Indomalayan.     (Amphithera,  Agriothera,  Telethera). 

AMPHITHfiRID^ 

Hind  wings  with  greatly  reduced  venation,  frenulum  of  female 

simple;  ocelli  posterior;  larvae  on  cocoanut.    Austromal.    (Ago- 

noxena,  Haemolytis).    (See  couplet  142)    .  .  .   AGONOXfiNID^ 

105.  Hind   wings   relatively   ample,   with   well   developed   anal   region, 

rounded  at  apex  or  trapezoidal,  or  more  or  less  deeply  notched 
below  the  apex,  often  wider  than  their  fringe;  venation  more  or 

less  complete  106 

Hind  wings  narrow-lanceolate  and  pointed,  or  linear,  never  much 
wider  than  their  fringe;  sometimes  without  closed  cell,  venation 
often  much  reduced    123 

106.  Hind  wings  with  Mi  and  sometimes  also  M2  absent 107 

Hind  wings  with  Mi  present,  associated  with  Rs  (if  Mi  of  the  hind 

wings  absent  (rarely,  in  Gelechiidae)  the  outer  margin  of  the 
hind  wings  is  more  or  less  emarginate)   108 

107.  Hind  wings  with  the  cell  closed,  Mi  and  M2  both  wanting,  Rs 

extending  alone,  the  outer  margin  not  concave;  fore  wings 
heavily  tufted,  all  the  branches  of  R  free,  Rr,  ending  beyond  the 
wing  tip,  Cu2  from  near  end  of  cell,  iA  absent.  Mostly  Australian 

and  Hawaiian.    (Carposina,  Bondia)    CARPOSfNID^ 

Hind  wings  trapezoidal-ovate,  with  cell  open  and  Mi  and  some- 
times also  M2  absent;  fore  wings  with  R5  absent.  (Metachanda, 
Ancylometis,  Chanystis,  Ethiop.,  Ind.)   .       METACHANDIDiE 

108.  Hind   wings  with   3 A   distally   forked;   venation   complete,   acces- 

sory cell  present,  all  veins  separate;  front  wings  with  two  medial 

stems    in    cell.     (Larvae    at    first    parasitic    in    Homoptera,    later 

myrmecophilous).   (Cyclotorna,  Austr.)  .  .  .   CYCLOTORNID^ 

Anal  vein  not  distally  forked 109 

109.  Hind  wings  with  radial  vein  shortly  furcate  at  apex;  labial  palpi 
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with  second  joint  thickened  and  with  rather  appressed   scales, 

last  joint  very   short,   filiform,  obtuse;   front   tarsi   much   longer 

than  their  tibiae.    (Anomologa,  Ethiop.)    .  .  .   ANOMOLOGHXE 

Hind  wings  with  radial  vein  not  furcate  at  apex 110 

110.  Fore  wings  with  Cu2  arising  before  the  last  fourth  of  the  cell; 

labial  palpi  beak-like,  with  the  third  joint  short  and  blunt  and 
the  second  joint  closely  or  roughly  scaled  and  usually  porrect 
or  oblique  (short  and  nearly  smooth  in  Laspeyresia,  which 
usually   has   a    strong   fringe    on    the   base    of    Cu   of   the    hind 

wings)    HI 

Fore  wings  with  Cu2  arising  further  out  on  the  cell  (except  Gly- 
phipterygidae,  part,  which  have  no  fringe  on  the  base  of 
Cu)    113 

111.  Upper  side  of  the  hind  wings  with  a  fringe  of  long  hairs  on  the 

basal  part  of  Cu  (if  rarely  absent  in  some  species  of  Laspeyresia 
the  fore  wings  have  Mi  and  M2  rather  close  together  at  the  tip); 
fore  wings  with  R4  and  R5  separate,  or  with  veins  M2,  M3  and 
Cui  converging  strongly  toward  the  margin.  (Fig.  420).  A  cos- 
mopolitan group.  (Ancylis  (A.  comptana,  Strawberry  leaf- 
roller),  Carpocapsa  (  =  Cydia,  auct.)  (C.  pomonella,  Codling 
moth);  Rhyacionia  (=  Evetria,  auct.,  =  Retinia)  (Pine  twig 
moths);  Epinotia  (=  Enarmonia,  auct.),  Laspeyresia  (L.  pruni- 
vora,  Lesser  apple  worm;  L.  interstinctana,  Clover-seed  worm; 
L.  saltitans,  Mexican  jumping  bean  moth),  Spilonota  (=  Tmeto- 
cera)  (S.  ocellana,  Budmoth),  Olethreutes,  Melissopus,  Polychrosis 
(P.  viteana  Grape-berry  moth),  Gypsonoma,  Eucosma, 
Argyroploce,  Hemimene,  Pammene).    {EUCOSMIDAi,  EP1BLE- 

MlDAi)  OLETHREUTID^ 

Hind  wings  without  a  fringe  of  long  hairs  on  the  basal  part  of  Cu 
(if  rarely  present  the  fore  wings  have  R4  and  R5  stalked  or 
united);  fore  wings  with  veins  M2,  M3  and  Cui  divergent  or 
parallel    112 

112.  Fore  wings  with  R3  and  R4  stalked  or  coincident;  hind  wings  with 

M»  and  M3  parallel,  Rs  and  Mi  stalked.    (Chlidanota,  Ceylon; 

TVymaltis,  Austr.)   CHLIDANOTID^ 

Fore  wings  with  R3  and  R4  separate  or  rarely  stalked,  if  stalked 
then  hind  wings  with  M2  and  M3  arising  close  together  from 
the  cell;  distal  end  of  iA  usually  present  (if  wings  are  close- 
scaled,  iA  absent,  and  2A  simple,  and  the  second  joint  of  labial 
palpi  is  broad,  refer  to  Thyrididae,  couplet  62).  A  large  wide- 
spread family.  (Caccecia  (=  Archips)  (C.  argyrospila,  Fruit 
tree  leaf-roller;  C.  rosaceana,  Oblique-banded  leaf-roller),  Eulia, 
Christoneura  (C.  jumijerana,  Spruce  bud-worm),  Peronea, 
Rhopobota  (R.  ncevana,  Cranberry  fireworm),  Pandemis,  Tortrix 
(T.  citrana,  Orange  tortrix;  T.  jranciscana,  Apple-skin   worm), 
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Cnephasia,  Argyrotoxa,  Sparganothis).    (SPARGAN6THID/E) 

TORTRlCID^E 

113.  Labial  palpi  beak-like,  with  the  second  joint  rough-scaled  on  the 
upper  side  and  smooth  within,  and  the  third  joint  porrect  and 
inconspicuous;  fore  wings  with  iA  lost,  all  veins  independently 
arising  from  the  discal  cell,  rarely  R4  and  R5  stalked;  hind  wings 
with  R  and  Mi  approximate  or  stalked  and  widely  distant  from 
M2.  (If  the  second  joint  of  the  palpus  is  bristly  on  the  outer  side 
and  third  joint  is  well  set  off  refer  to  couplet  89;  if  R4+5  are 
stalked  and  both  terminate  in  the  costa  and  M2  of  the  hind  wings 
is  not  widely  separate  from  Mi  see  Anarsia  $  of  the  Gelechi- 
idae,  couplet  114).   Mainly  Holarctic  and  Neotropical.    (Commo- 


Figs.  420-423.  Lepidoptera 

420.  Hystrichophora,  fore  wing  (Heinrich)  Olethreutids. 

421.  Agnippe,  wings  (Busck)  Gelechiidx. 

422.  Gnorimoschema,  head  from  side  (Busck)  Gelechiidae. 

423.  Glyphipteryx,  wings  (Spuler)  Glyphipterygidae. 


phila,  Hysterosia,  Phalonia  (  =  Conchylis),  Pharmacis,  Chlidonia, 
Phtheochroa,  Euxanthis).  {COMMOPHlLID/E,  CONCHf- 
LID/E)   PHALONIID^ 

Palpus  upturned  to  the  middle  of  the  front  or  beyond,  the  third 
joint  long  and  slender,  usually  tapering.  (If  the  palpi  and  pro- 
boscis are  obsolete,  see  couplets  27,  35,  42,  Psychidse) 114 

114.  Both  wings  with  iA  lost  (extreme  tip  present  in  Symmoca,  spp.); 
outer  margin  of  hind  wing  usually  concave,  sometimes  quite 
emarginate  and  the  apex  produced;  fore  wings  with  R5  running 
into  the  costa,  stalked  with  R4.  (Figs.  421,  422).  The  largest 
family  of  Microfrenatae,  with  about  400  genera  and  3,700  species 
including  many  destructive  species.  (Anacampsis  (Leaf-rollers), 
Anarsia  {A.  lineatella,  Peach  twig-borer),  Aristotelia  {A.  fragaria, 
Strawberry  crown-miner),  Duvita,  Dichomeris,  Glyphidocera, 
Recurvaria,  Sitotroga  (S.  cerealella,  Angoumois  grain-moth), 
Pectinophora  (P.  gossypiella,  Pink  boll-worm),  Phthorimia  (P. 
operculella,  Potato  tuber  moth),  Telphusa,  Thiotricha,  Gnorimo- 
schema (Goldenrod  gall  moth),  Gelechia,  Sophronia,  Symmoca, 
Trichotaphe).      (DICHOMERIDAi).      Most     GELECHIIDAE 

1 A  preserved,  at  least  at  margin 115 
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115.  Hind  wings  with  R  and  Mi  close  together,  connate,  or  stalked  .116 
Hind  wings  with  R  and  Mi  well  separated  at  origin,  at  least  half 

as  far  apart  as  at  the  margin   119 

116.  Fore  wings  elongate  triangular,  costa  slightly  bent  near  middle 

where  R5  terminates,  Sc,  Ri  and  R2  short,  ending  before  middle 
of  wing,  Mi  absent,  M2  and  M3  both  ending  in  costal  margin; 
maxillary  palpi  vestigial.    (Strepsimana,  India). 

STREPSIMANIDiE 

Fore  wings  with  anterior  veins  longer,  M3  at  least  ending  beyond 

wing  tip  117 

117.  Wings    relatively   ample,   fore   wings   blunt;    maxillary    palpi   of 

the  folded  type    118 

Wings  rather  narrow,  fore  wings  sometimes  falcate;  maxillary 
palpi  porrect.  (Cerostoma,  Holarc,  Neotrop.).  (See  couplet 
122)   PLUTELLIM:,  part 

118.  Fore   wings   with   R5   long-stalked   and   extending   to   the   outer 

margin,  Cui  and  Cu2  widely  separated;  mainly  Old  World. 
(Ptochoryctis,  Cryptophasa,  Xylorictes).    (CRYPTOPHASID/E, 

VZtSCHlD/E)    XYLORICTIDjE 

Fore  wings  with  R5  usually  free  and  usually  extending  to  the 
costa,  Cui  and  Cu2  usually  connate  or  stalked;  mostly  New 
World  species.  (Stenoma,  Menesta,  Setiostoma).  (STENO- 
MATID/E)     STENOMIM: 

119.  Ocelli  small  or  absent  120 

Ocelli  usually   very  large  and  conspicuous;   fore  wings   with   R5 

ending  beyond  the  wing-tip  (Fig.  423).  Largely  oriental. 
(CHOREUTIDtf,  HEMEROPHILIDA?,  S1MAETHID/E). 

GLYPHIPTERYGIDiE 

Two  well-marked  subfamilies  may  be  distinguished: 

a.    Wings  relatively  narrow,  the  apex  of  the  fore  wings  more  or  less 
extended   as   a   lobe-like   prolongation.     (Glyphfpteryx,   cosmop., 

mainly  Austr.)    GLYPHIPTERYGINjE 

Wings  broad  and  triangular,  the  apex  not  lobed.  (Choreutis, 
widespr.,  Simaethis  {=  Allononyma),  cosmop.,  mainly  tropi- 
cal)     CHOREUTlN^E 

120.  Fore  wings  with  R4  and  R5  stalked  122 

Fore  wings  with  R4  and  R5  separate,  R5  ending  beyond  the  wing- 
tip    121 

121.  Hind  wings  with  M2  arising  nearer  Mx  than  to  M3.    (Ethmia, 

cosmop.)   ETHMIIN^;  CECOPHORID^E 

Hind  wings  with  M2  arising  nearer  M3  than  to  Mi;  palpi  long, 
reaching  or  surpassing  the  vertex.  (Gkophora,  Palxarc; 
Depressaria,  widespr.;  Agonopteryx,  Dasycera,  Pleurota).    (See 
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couplet  138).  (DEPRESS ARlID/E).  (Including  THALA- 
MARCHID/E) Most  other  CECOPHGRIDyE 

122.  Hind  wings  with  Mx  and  M2  stalked;  antennas  extending  forward 

in  repose;  small  ocelli  present;  labial  palpus  tufted  on  second 
segment.  (Plutella  (P.  maculipennis  (  =  cruciferarum),  Diamond- 
back  cabbage  moth),  cosmop.).    (See  couplet  117). 

PLUTELLIDiE 
Hind  wings  with  Mi  and  M2  separate;  ocelli  absent;  labial  palpi 
smooth.  (Yponomeuta,  widespr.;  Atteva,  tropicopol.;  Orthotaelia, 
Palmare;  Urodus).  (ATTEVID/E,  based  on  pupal  characters 
only,  HYPON6TID&,  misprint,  HYPSEL6PHIDAS,  HYPO- 
NOMEUTID/E,  ORTHOT/ELllD/E)  .  .  .  YPONOMEUTIDjE 

123.  Fore  wings  without  closed  cell 124 

Fore  wings  with  discal  cell  formed   125 

124.  Hind  tibiae  heavily   spined;   tarsi   spinose  at  apex  of   joints;   fore 

and  hind  wings  linear,  with  three  or  four  unbranched  veins  only; 
middle  or   hind   legs   commonly   displayed   when    at   rest.     (See 

couplet  130)  HELIODlNIDiE,  part 

Hind  tibiae  hairy;  fore  wings  lanceolate,  with  seven  veins  reach- 
ing the  margin.  (Coptodisca,  "Shield-bearers").  (See  coup- 
let 128)  HELIOZELID^E,  part 

125.  Hind  wings  lanceolate,   sometimes  very   small,  at  least  one-sixth 

as  wide  as  long,  with  the  R-stem  axial,  widely  separated  from 

Sc    126 

Hind  wings  with  the  R-stem  closely  associated  with  Sc  at  the 
base,  or  lost;  or  wing  linear  and  the  veins  crowded  or  much  re- 
duced, the  R-stem  not  prominently  axial   129 

126.  Hind    wings    without    discal    cell,    Cu-stem    often    simple;    palpi 

drooping 127 

Hind  wings  usually  lanceolate,  with  a  discal  cell,  the  Cu-stem  at 
least  two-branched;  fore  wings  with  Ri  arising  before  the  middle 
of  the  cell;  palpi  usually  upturned  beyond  the  middle  of  the 
front,  often  strongly  divergent.  (Fig.  425).  (Elachista,  cos- 
mop.;  Cycnodia,  Chrysopeleia,  Nearc;  Perittia,  Palaearc). 
(APHELOSETUDsE,   CYCNODlID.-E,   CHRYSOPELElIDtf) 

ELACHISTIDjE 

127.  Hind  wings  with  an  oblique  branch  from  the  R-stem  to  the  costa 

near  the  middle  of  the  wing,  and  sometimes  another  nearer  the 
tip.    (Tinagma,  Holarc;  Douglasia,  Palaearc). 

DOUGLASilDiE 

Hind  wings  with  R-stem  not  sending  a  branch  to  the  costa  near 

the  middle  of  the  wing-length,  but  sometimes  with  a  branch  near 

the  tip    128 

128.  Discal  cell  two-thirds  the  wing-length,  lanceolate;  hind  tibiae  hairy. 
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129. 


(Fig.  429).    (Antispila,  Heliozela,  widespr.).    (See  couplet  124) 

Most  HELIOZfcLIDiE 

Discal  cell  reaching  almost  to  the  end  of  the  wing,  its  posterior 
edge  straight,  the  branches  of  R,  M  and  Cu  very  short;  hind 
tibiae  with  a  row  of  strong  bristles.  (Some  species  of  Phyllo- 
cnistis).   (See  couplet  96)   PHYLLOCNfSTID^ 

Accessory  cell  unusually  large,  extending  halfway  to  the  base  of 
the  wing  and  hind  wing  without  closed  cell  and  with  reduced 
venation;  hind  tibiae  very  hairy;  antennae  long,  those  of  the  male 
heavily  ciliate;  vertex  often  with  a  large  loose  semi-erectile  tuft. 
(Fig.  427).  (Tischeria,  widespr.  (T.  malijoliella,  Apple  leaf- 
miner))    TISCHERIIDiE 


Figs.  424-430.  Lepidoptera 

424.  Scythris,  wings  (Walsingham)  Scythrididx. 

425.  Elachista,  wings  (Spuler)  Elachistidz. 

426.  Coleophora,  wings  (Forbes)  Coleophoridae. 

427.  Coptotriche,  wings  (Walsingham)  Tischeriidar. 

428.  Mompha,  wings  (Busck)  Cosmopterygidae. 

429.  Antispila,  wings  (Spuler)  Heliozelidae. 

430.  Holcocera,  wings  (Forbes)  Blastobasidae. 


Accessory  cell  smaller,  or  more  often  absent  (if  long,  hind  wing 
with  closed  cell  and  complete  venation);  otherwise  of  different 
conformation  130 

130.  Hind  tarsi  with  more  or  less  distinct  groups  of  bristles  near  the 
ends  of  the  several  joints,  the  hind  tibiae  smooth-scaled  or  with 
stiff  bristles;  middle  or  hind  legs  displayed  when  in  resting 
position,  either  raised  or  held  out  sideways.  (Heliodines,  Holarc, 
Austr.;  Schreckensteinia,  Holarc;  Pancalia,  Augasma,  Palaearc; 
Stathmopoda,  Indoaustr.,  Ethiop.,  Palaearc;  Idioglossa).   {TIN/E- 
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GERllD/E).   (See  couplet  124) Most  HELIODfNIDiE 

Hind  tarsi  without  evident  groups  of  bristles  131 

131.  Fore  wings  with  four  veins  or  less,  either  free  or  stalked,  extend- 

ing from  the  cell  to  the  costa,  and  five  or  six  from  the  cell  to 
the  inner  margin,  the  last  branch  of  R  ending  beyond  the  tip  of 
the  wing;  hind  wings  with  R  and  M  usually  widely  separated 

at  the  margin  132 

Fore  wings  with  five  veins  extending  from  the  cell  to  the  costa, 
or  with  only  three  or  four  to  the  inner  margin,  the  last  branch  of 
R  ending  before  the  tip  of  the  wing  (except  Epimarptidae)   .    134 

132.  Fore  wings  with  Ri  arising  beyond  the  middle  of  the  cell,  about 

as  long  as  R2.  (Fig.  424).  (Scythris  (=  Butalis),  cosmop.; 
Paralogistis,  Ethiop.).    (SCfTHRIDAE,  BUTAL1D/E). 

SCYTHRIDIDjE 

Fore  wings  with  Ri  arising  before  the  middle  of  the  cell,  longer 

than  R2 133 

133.  Hind  tibiae  stiffly  bristled,  normally   in   tufts  at  the  spurs;   hind 

wings  with  Mi  and  M2  separate.  (Epermenia  (  =  Chaulibdus), 
widespr.;  Acanthedra,  Nearc;  Cataplectica,  Palaearc.) 

EPERMENlIDyE 

Hind  tibiae  with  long  loose  hair;  palpi  small  and  drooping;  hind 

wings  with  Mj  and   M2  united  or  long-stalked.    (Argyresthia 

{A.  conjugella,  Apple  fruit-miner),  widespr.;  Zelleria,  cosmop.; 

Hofmannia) ARGYRESTHlID^ 

134.  Fore  wings  with  the  discal  cell  set  obliquely,  the  end   distinctly 

closer  to  the  hind  margin  than  to  the  costa,  Cu2  very  short  and 

usually  extending  directly  back  to  the  margin 135 

Fore  wings  with  the  discal  cell  axial  and  central,  Cu2  normally 
longer  and  continuing  parallel  with  the  medial  veins,  rarely 
obsolete    137 

135.  Fore  wings  with  blunt  discal  cell,  Ri  arising  from  the  middle  of 

the  wing,  veins  R2  to  Cu  arising  from  the  end  of  the  discal  cell, 
with  a  long  stigmal  thickening  between  the  costa  and  Ri;  hind 
wings  with  Sc  and  R  normally  fused  for  a  short  distance  near 
the  base;  antennae  with  a  heavy  pecten  on  the  basal  joint. 
(Fig.  430).  Mainly  Nearctic  species.  (Blastobasis,  widespr.; 
Auximobasis,  Am.;  Dryoperia,  Holcocera,  Pigritia,  Valentinia). 

(See  couplet  93)   Most  BLASTOBASID^E 

Fore  wings  without  stigma,  R2  arising  distinctly  before  the  end 
of  the  discal  cell;  hind  wings  with  R  not  fused  with  Sc,  some- 
times vestigial.    (Fig.  426)   136 

136.  Front  tibiae  slender,  with  the  epiphysis  small  and  apical  or  want- 

ing, the  hind  tibiae  with  the  upper  spurs  above  the  middle; 
antennae  porrect  in  repose.  (Fig.  426).  (Coleophora  (=  Hap- 
loptilia),  cosmop.    (C.  fletcherella,  Cigar  case-bearer;  C.  malivor- 
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Ma,  Pistol  case-bearer);  Goniodoma,  Metridtes,  Palaearc). 
(EUPlSTlDAi,  HAPLOPTlLllDAi)  COLEOPH6RIDiE 

Front  tibiae  stouter,  with  the  epiphysis  at  the  middle;  antennae 
turned  back  in  repose.  (Batrachedra,  Blastodacna,  Pyroderces). 
(See  couplet  142)  COSMOPTERYGIM;,  part 

137.  Labial  palpi  with  the  third  joint  normally  blunt,  fusiform  and 

more  or  less  angulate  with  the  second,  the  joints  not  curving; 
maxillary  palpi  porrect  but  not  folded  across  the  proboscis,  or 
reduced,  sometimes  absent;  2A  not  forked  at  the  base.  (Acro- 
cercops,  Gracilaria  (G.  syringella,  Lilac  leaf-miner);  Lithocolletis 
(=  Phyllonorycter)  (Leaf  blotch-miners);  Marmara  (M.  porno- 
nella,  Apple-skin  miner);  Parectopa,  Parornix,  Ornix). 
(EUCESTIDAz,  LlTHOCOLLETIDsE,  PHYLLONORYCTER- 

1D/E)    GRACILARIIDjE 

Labial  palpi  with  the  third  joint  long,  tapering,  pointed,  the 
second  joint  curving  up;  maxillary  palpi  small,  but  of  folded 
type,  curving  over  the  base  of  the  proboscis;  2A  commonly 
formed  at  the  base 138 

138.  Both  wings  with  iA  preserved  at  the  margin  and  2A  forked  at  the 

base;  basal  joint  of  the  antennae  with  a  strong  pecten  of  bristles. 
(Borkhausenia,  Endrosis).    (See  couplet  121). 

CECOPHORID^E,  part 

Hind  wings  and  usually  also  the  fore  wings  lacking  Ai;  antennae 

often  without  a  pecten    139 

139.  Fore  wings  with  no  veins  emerging  from  the  end  of  the  discal  cell 

between  the  continuations  of  the  R  and  Cu  -j-  M  stems.    (Helice, 

Theisoa).    (See  couplet  114)    GELECHIID.E,  part 

The  oblique  end  of  the  discal  cell  of  the  fore  wings  emitting 
several  veins  between  the  R  and  Cu  stems 140 

140.  Labial  palpi  with  appressed  scales,  the  second  joint  with  a  pro- 

jecting pencil  of  scales  above;  antennae  with  the  basal  joint 
elongate,  a  notch  near  the  base  of  the  stalk  covered  by  an 
oblique  tooth  beneath  it;  hind  tibiae  rough-haired  above;  fore 
wings  with  R5  ending  beyond  the  wing-tip.    (Epimarptis,  India) 

EPIMARPTIDjE 

Labial  palpi  without  dorsal  tuft;  base  of  antennae  not  toothed; 

R5  ending  in  costal  margin  before  wing-tip 141 

141.  Hind  wings  elongate-ovate  or  ovate-lanceolate  with  the  costal  mar- 

gin simple,  evenly  arched.  Hawaiian.  (Hyposmocoma,  Diplosara, 
Aphthonetus).  (D1PLOSARIDAE)  . .  .  HYPOSMOCOMID^ 
Hind  wings  lanceolate  or  linear,  with  a  slightly  developed  costal 
lobe  toward  the  base,  accentuated  by  a  tuft  of  stiff  bristles  beyond 
which  the  costa  is  straight  or  slightly  concave,  the  apex  always 
acute  142 

142.  Hind  wings  with  reduced  neuration,  R,  M  and  Cu  apparently 
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simple  veins,  no  crossveins,  subcosta  very  short,  frenulum  simple; 
ocelli  present;  labial  palpi  strongly  flattened  and  rather  rough- 
scaled  on  anterior  edge  throughout.  Austromalayan.  (Agonoxena, 

Hxmolytis).   (See  couplet  104)  AGONOXfiNIDiE 

Hind  wings,  except  when  linear,  with  several  branches  of  Cu,  M 


Figs.  431-438.  Lepidoptera 

431.  Antenna  of  skipper,  apical  portion  (Duncan)  Hesperiidae. 

432.  Antenna  of  butterfly,  apical  portion  (Duncan). 

433.  Epargyreus,  last  joint  of  tarsus  of  male    (Scudder) :   a,  dorsal   view;   b,  lateral 

view.    Hesperiidae. 

434.  Epargyreus,  side  view  of  head  (Scudder)  Hesperiidae. 

435.  Lycaena,  details  of  legs   (Scudder):    a,  front  leg  of  male  with   tarsal   joints  at 

left  more  enlarged;  b,  front  leg  of  male  with  last  tarsal  joint  at  left  more 
enlarged;  c,  middle  leg  of  male.    Lycaenidae. 

436.  Nymphidia,   details   of   legs    (Scudder) :     a,    tibia   and    tarsus   of    front   legs   of 

male,  with  tarsus  at  left  more  enlarged;  b,  tibia  and  tarsus  of  front  leg  of 
female,  with  last  joint  at  left  more  enlarged;  c,  tibia  and  tarsus  of  middle 
leg  of  male.    Riodinidae. 

437.  Euphydryas,  details  of  legs  (Scudder):    a,  tibia  and  tarsus  of  front  leg  of  male, 

with  last  joints  of  tarsus  on  left  more  enlarged;  b,  tibia  and  tarsus  of  front 
leg  of  female  with  last  joints  of  tarsus  below  more  enlarged;  c,  tibia  and 
tarsus  of  middle  leg  of  male.    Nymphalidae. 

438.  Megisto,  details  of  legs   (Scudder):    a,  tibia  and   tarsus   of  front   leg  of  male, 

with  tarsus  at  left  more  enlarged;  b,  tibia  and  tarsus  of  front  leg  of  female, 
with  tarsus  at  left  more  enlarged;  c,  tibia  and  tarsus  of  middle  leg  of  male. 
Satyridae. 
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and  the  crossvein  preserved,  cell  often  closed,  frenulum  usually 
multiple;  ocelli  often  absent;  palpi  with  the  second  joint  smooth 
or  tufted  below.  (Fig.  428).  A  large  cosmopolitan  group. 
(Cosmopteryx,  Chrysoclista,  Homaledra,  Synallagma,  Walshia, 
Stagmatophora,  Laverna,  Lophoptilus,  Mompha,  Perimede,  Psaca- 
phora,  Limncecia  (L.  jragmitella,  Cat-tail  moth)).  (Compare 
couplet  136).  (LAVERNIDA?)  .  .  .  Most  COSMOPTERYGIDiE 
143.  All  veins  arising  from  cell  of  fore  wing  simple;  eyes  strongly 
"lashed"  in  front;  head  very  broad;  antennae  separated  at  base 
by  two  to  four  times  their  width;  antennae  usually  with  narrowed, 
pointed,  or  hooked  tip  beyond  club  (apiculus);  body  very  stout, 
wings  relatively  small;  flight  rapid,  erratic.  Skippers.  (HES- 
PERIOIDEA)   HESPERIIM; 

a.  Head  distinctly  narrower  than  thorax;  only  one  pair  of  spurs  on 

hind  tibia;  labial  palpus  porrect,  unusually  small;  antennal  club 
large,  blunt,  not  recurved,  lacking  apiculus;  expanse  over  40  mm.; 
fore  wing  with  base  of  vein  M2  nearer  M3  than  Mi;  powerful 
fliers.     Restricted    to    southern    U.S.A.    and    northern    Mexico. 

(Megathymus,   vEgiale)    MEGATHYMlN^ 

Head  about  as  wide  as  thorax  or  distinctly  wider;  usually  with  two 
pairs  of  hind  tibial  spurs;  antennal  club  always  recurved  or  with 
tapered  distal  portion  (apiculus);  expanse  under  50  mm b 

b.  Labial    palpus    peculiar:     second    segment    erect,    third    segment 

porrect,  long,  slender;  two  pairs  of  hind  tibial  spurs,  one  spur  of 
each  pair  longer  than  its  mate;  spines  absent  on  middle  tibia 
except  in  Allora;  fore  wing  with  vein  M2  at  origin  usually  equally 
distant  from  Mi  and  M3;  abdomen  shorter  than  thoracic  dorsum; 
small  tuft  of  hairs  (eyelash)  absent  alongside  base  of  antenna; 
bare  portion  of  antenna  club  (nudum)  with  25—36  divisions;  tibial 
hair-pencils  and  discal  stigma  or  brand  often  present  in  males; 
club  of  antenna  slender  and  long,  apiculus  long,  curved,  and 
pointed.  Large  skippers.  Confined  to  Africa,  Asia,  and  Indo- 
australian  region.  (Bibasis,  China,  Indomal.;  Hasora,  Indoaustr.; 
Choaspes,  China  to  New  Guinea;  Coeliades,  Ethiop.).   (ISMENl- 

N/E,  RHOPALOCAMPTlN/E)    CCELIADIN^ 

Labial  palpus   otherwise;   eyelash   present    c 

c.  Antennal  club  large  and  blunt,  always  recurved  before  enlarged 

part;  cell  of  fore  wing  very  long.  All  of  South  America,  north  to 
Arizona.  (Pyrrhopyge,  Mysoria,  Myscelus,  Yanguna,  Jemadia, 
Apyrrhothrix).  (THAMYRfDIDA?)  .  PYRRHOPYGlN^ 
Antennal  club  never  wholly  recurved,  reflexed  portion  when  present 
always  beyond  widest  part    d 

d.  Median  vein  in  cell  of  hind  wing  with  the  lower  branch  down  to 

base  of  M3;  end  of  cell  (discocellular)  slanted  toward  outer  costal 
point  of  hind  wing;  fore  wing  cell  not  very  long;  fore  wing  with 
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M2  at  origin  usually  nearer  Mi  than  M3,  often  decurved  at  base; 
labial  palpus  with  third  segment  short,  bluntly  pointed,  always 
bent  downward  and  protruding;  abdomen  equal  to  or  longer 
than  thoracic  dorsum;  nudum  of  antennal  club  with  12  to  36 
divisions;  male  often  with  discal  stigma  on  fore  wing,  but  never 
with  hair-pencils  on  hind  tibia.  Confined  to  Australia  and  New 
Guinea.    (Trapezites,  Anisynta,  Toxidia,  Hesperilla) 

TRAPEZITlNyE 
Median  vein  of  hind  wing  cell,  if  forked,  with  lower  branch  meet- 
ing discocellular  well  above  base  of  M3;   discocellular  pointing 
toward  costa  much  basad  of  outer  point;  abdominal  length  equal 

to  or  shorter  than  dorsum  of  thorax  e 

e.  Vein  M2  not  curved  at  base,  at  origin  either  median  between  Mi 
and  M3  or  nearer  Mi;  no  row  of  spines  on  the  middle  tibia 
(except  in  Euschemon  and  Muschdmpia);  males  rarely  with  a 
tuft  of  hairs  on  the  hind  tibia,  often  with  a  costal  fold  on  the 
fore  wing;  male  of  Euschemon  with  a  frenulum.  Cosmopolitan. 
(Pyrgus,  Holarc;  Chaetocneme,  Austr.,  Papuan;  Muschampia, 
Ethiop.,  Oriental;  Thorybes,  Nearc;  Urbanus,  Neotrop.;  Pholisora, 
Am.).  (ACHYLODIDsE,  EUDAMIDAE,  ERYNNlNAE,  TELE- 
G6NID/E,  THYMEL1DA1,  URBANlN/E,  HESPERIlNAl  of 
authors).   (Inch  EUSCHEM6N1DA1).   (Figs.  433,  434) 

PYRGINjE 
Vein  M2  usually  curved  at  base,  at  origin  usually  nearer  M3  than 
Mi;  a  row  of  spines  usually  present  on  middle  tibia;  males  never 
with  a  costal  fold  but  commonly  with  a  brand  or  stigma  on  the 
fore  wing  and  hind  tibial  hair-pencils.  Cosmopolitan.  (Hesperia, 
Holarc,  N.  Afr.;  Carterocephalus,  Ochlodes,  Holarc;  Aeroma- 
chus,  Thoressa,  Halpe,  Plastingia,  Potanthus,  Oriental;  Kobrona, 
Mimene,  Papuan;  Taractrocera,  Telicota,  Indoaustr.;  Gorgyra, 
Metisella,  Platylesches,  Ethiop.;  Panara,  Palaearc,  Ethiop.; 
Polites,  Poanes,  Atrytone,  Amblyscirtes,  Lerodea,  Nearc). 
(PAMPHILlNAl,  CYCLOPID1DAE)   HESPERIlN^E 

At  least  one  vein  arising  from  discal  cell  forked;  eye  rarely 
"lashed";  head  narrower;  antennae  closer,  separated  by  about 
their  width  or  less;  antennal  club  not  narrowed  to  point  or  hook 
at    tip;    wings    much    larger    in    relation    to    body.    Butterflies. 

(PAPILIONOIDEA)    144 

144.  Fore  leg  of  male  greatly  shortened,  tarsus  generally  unsegmented, 
clawless;  if  claw  present,  eye  is  emarginated  and  "lashed"  (hairy); 
two  distinct  anal  veins  on  hind  wing 146 

Fore  leg  of  both  sexes  normal;  cell  of  fore  and  hind  wings  closed; 
no  strong  bladder-like  expansions  at  bases  of  veins  of  fore  wing; 
eye  entire  and  bare;  labial  palpus  much  less  than  one  half  length 
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of  antennae  (except  Teinopdlpus,  which  has  two  long  tails  on 

hind  wing   145 

145.  Claws  large,  not  toothed  or  bifid  (except  in  one  Leptocircus);  fore 
tibia  with  a  process  (epiphysis)  on  underside;  only  one  prom- 
inent anal  vein  in  hind  wing  (except  Barbnia);  anal  (inner) 
margin  of  hind  wing  concave.  Often  large  species  with  prom- 
inent tails  on  anal  angle  of  hind  wing PAPILIONID^E 


Figs.  439-444.  Lepidoptera 

439.  Caligo,  wings  (Stichel)  Amathusiidae. 

440.  Caligo,  tibia  and  tarsus  of  front  leg  of  female  (Stichel)  Amathusiidae. 

441.  Caligo,  tibia  and  tarsus  of  front  leg  of  male  (Stichel)  Amathusiidae. 

442.  Danaus,  wings  (Scudder)  Danaidae. 

443.  Nymphidia,  wings  (Stichel)  Riodinidae. 

444.  Papilio,  wings  (Comstock)  Papilionidae. 


a. 


Radial  vein  of  fore  wing  4-branched  (if  5-branched,  labial  palpi 
twice  length  of  head);  M2  arises  nearer  M3  than  Mi;  no  super- 
numerary vein  between  Cu  and  anal  vein b 

Radial  vein  of  fore  wing  5-branched;  M2  arises  midway  between 
Mi  and  M3;  supernumerary  vein  present  between  Cu  and  anal 
vein;  one  anal  vein  present;  R3  present;  labial  palpus  very  short 
(except  Teinopdlpus);  antenna  unsealed  (except  Grdphium  and 
Lamproptera)',  tails  often  present  on  hind  wings.  Cosmopolitan. 
(Papilio,  Graphium,  cosmop.;  Atrophaneura,  cosmop.,  exc. 
Palaearc;  Lamproptera,  Teinopalpus,  oriental;  Battus,  Am.; 
Troides  (  =  Ornithoptera),  Indoaustr.;  Cressida,  Austr.;  Euryades, 
Neotrop.).    (Fig.  444)    PAPILIONiNiE 
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b.  Radial  vein  of  fore  wing  4-branched;  if  antenna  unsealed,  then 

two  anal  veins  present;  tails  never  present   c 

Radial  vein  of  fore  wing  5-branched;  one  anal  vein;  all  twelve 
veins  of  fore  wing  present,  free;  tails  always  at  least  slightly 
developed  on  hind  wing;  labial  palpus  twice  length  of  head, 
porrect;  antenna  unsealed.  Palaearctic  and  Oriental.  (Zerynthia 
(   =  Thais),  Palmare.;  Luhdorfia,  Sericinus,  Bhutanitis,  Orient.) 

ZERYNTHIlNiE 

c.  One    anal    vein    present;    antenna    scaled;    labial    palpus    short. 

Holarctic.    (Parnassius,  Holarc.;  Archon,  Near  East;  Hypermnes- 

tra,  centr.  Palaearc.)    PARNASSIlN^ 

Two  anal  veins  present;  antenna  unsealed,  very  short,  club  broad, 
straight;  R3  absent;  Ri  and  Sc  fused.  Mexico  only.  (One  species, 
Baronia  brevicornis)    BARONIlN,E 

Claws  bifid  or  strongly  toothed;  fore  tibia  lacking  epiphysis;  two 
distinct  anal  veins  in  hind  wing;  anal  margin  of  hind  wing 
normal  (at  least  slightly  convex).  Small  and  medium-sized 
species,  usually  white  or  yellow  except  in  tropics.  (ASClIDA:, 
PIgRIDtf)    PIERIDID^ 

a.  Fore    wing    with    vein    M2    arising    from    cell;    antenna    strongly 

clubbed b 

Fore  wing  with  vein  M2  stalked  with  R.3_,-),  radius  3-branched; 
male  valves  fused  ventrally;  antenna  only  slightly  clubbed.  (One 
genus,  Pseudopontia,  W.  Equ.  Afr.)  PSEUDOPONTIINjE 

b.  Fore  wing  with  vein  M2  nearer  Mi  than  M3  at  base,  radius  3-  to 

5-branched,  Ri  arising  from  cell;  male  valves  never  fused  very 
far.  (Pieris,  Eurema,  cosmop.;  Catasticta,  Neotrop.;  Delias, 
Indomalay.;  Anapheis,  Orient.,  Afr.;  Appias,  tropicopol.,  except 
Austromal.;  Ascia,  Phcebis,  Am.;  Euchloe,  Anthocaris,  Holarc; 
Colias,  Holarc,  Ethiop.,  S.  Am.;  Colotis,  Ethiop.,  Indomal.) 

PIERIDIN.E 

Fore  wing  with  vein  M2  not  nearer  Mi  than  M3  at  base,  radius 

5-branched,    Ri    arising   beside   the   cell;    male   valves   connected 

ventrally     by     strong     sclerotization.       (Dismorphia,     Enantia, 

Pseudopieris,  Neotrop.;  Leptidea,  Palmare).  .   DISMORPHIIN^E 

146.  Fore  leg  of  female  normal,  claws  fully  developed;  generally  small 

butterflies  (less  than  75  mm.  expanse)    147 

Fore  leg  of  female  degenerate,  clawless;  male  usually  with 
terminal  tuft  of  hairs  on  fore  leg;  precostal  spur  usually  present 
on  hind  wing;  usually  large  or  medium-sized  species 149 

147.  Labial  palpus  much  shorter  than  thorax,  third  segment  hairy;  eye 

emarginate  (invaded  by  antennal  sockets),  and  usually  "lashed" 
(hairy)   148 
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Labial  palpus  about  as  long  as  thorax,  protruding  spout-like  in 
front,  third  segment  very  hairy;  eye  entire;  hind  wing  with 
precostal  spur  (humeral  vein);  fore  wing  rather  falcate.  (Libythea, 
Palaearc,  Indoaustr.,  Ethiop.;  Libytheana,  Am.). 

LIBYTHEID.E 

148.  Fore  tarsus  of  male  functional  for  walking,  but  shortened  to  one 

segment,  one  or  both  claws  lost  (except  African  Arrugia,  with 
joints  and  two  claws);  fore  wing  venation  reduced  to  10  or  11 
veins  (R4  and  R5  fused);  usually  without  precostal  spur  on  hind 
wing;  claws  bifid  or  toothed;  small  species,  often  blue  or  with 
slender  tails  on  hind  wings.  Cosmopolitan.  (Lycaena  (  =  Chry- 
sophanus),  Holarc,  N.  Zeal.;  Plebeius,  Philotes,  Callophrys, 
Thecla,  Lycaeides,  Holarc;  Nacaduba,  Lampides,  Rapala,  Liphyra, 
Indomal.;  Polyommatus,  Palaearc.;  Ogyris,  Austr.;  Thysonotis, 
Gerydus,  Amblypodia,  Indoaustr.;  Strymon,  Holarc,  Neotrop.; 
Femseca,  Nearc;  Liptena,  Mimacraea,  Lachnocnema,  Ethiop.). 
(Subfamily  classification  in  confused  state.)  .  .  LYC^ENID^E 
Fore  tarsus  of  male  degenerate,  reduced  to  one  segment  (rarely 
four),  not  functional  for  walking,  clawless;  precostal  spur  present 
on  hind  wing;  usually  tailless  and  rarely  blue RIODINID/E 

a.  Costal  margin  of  hind  wing  with  basal  vein-like  thickening;  many 
mimics,  colors  often  brilliant.  Am.,  but  mainly  Neotrop. 
(Nymphidia  (  =  Calephelis  of  authors),  Apodemia,  Am.;  Eurybia, 
Neotrop.).   (ERYClNlDAi,  LEMONlIDAi  auctt.) 

RIODINlNiE 

Costal  margin  of  hind  wing  lacking  basal  false  vein.    Tropicopoli- 

tan,     few     Palaearctic      (Nemeobius,     Eur.;     Taxilia,     Dodona, 

Indomal.;    Abisara,    Indoaustr.,    Ethiop.;     Euselasia,     Helicopis, 

Neotrop.)   NEMEOBIIN^ 

149.  Veins  of  fore  wing  not  greatly  dilated  at  base  (partly  so  in  a  few 

tropical  Nymphalida:)   150 

One  to  three  veins  of  fore  wing  greatly  dilated  at  base  (rarely 
veins  generally  thickened);  cell  of  hind  wing  closed;  labial 
palpus  slender,  flattened,  with  fringe  of  long  hairs;  fore  leg 
terminating  in  thick  tuft  of  hairs  in  both  sexes,  that  of  female 
not  knobbed  or  clubbed;  usually  medium-sized  or  rather  small 
species  with  brownish  ground  color  and  at  least  one  eye-like  spot 
on  underside  of  hind  wing.  (Fig.  438).  (Satyrus,  Palaearc; 
Cercyonis,  Nearc;  Erebia,  CEneis,  Coenonympha,  Holarc;  Lethe, 
Holarc,  Indomal.;  Megisto,  Am.;  Taygetis,  Pierella,  Lymanopoda, 
Pedalioides,  Neotrop.;  Melanitis,  Ethiop.,  Indoaustr.,  Palaearc; 
Ypthima,  Asia,  Indoaustr.,  Afr.;  Mycalesis,  Indomal.,  Ethiop.; 
Elymnias,  Indomal.).    (AGAP&TID/E)    SATYRID^E 

150.  Large  tropical  species  with  eye-like  markings  on  underside  of  hind 
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wing;  wing  huge  in  relation  to  body,  abdomen  very  short;  fore 
wing  often  shorter  than  hind  wing,  never  much  longer;  vein  R4 
of  fore  wing  ending  in  costal  margin  or  wing-tip;  fore  tarsus  of 

female  smoothly  scaled,  not  hairy  (some  with  spines)  151 

Size  various;  eye-like  markings  rarely  present  on  underside  of  hind 
wing  (then  hind  wing  cell  open  or  closed  by  thin  veinlet);  cell 
of  hind  wing  and  often  fore  wing  open  in  many  forms  with 
short  abdomen   152 

151.  Cell  of  hind  wing  closed  and  eye  hairy  in  Neotropical  species; 

fore  tarsus  of  male  unsegmented  with  long  hairs;  fore  tarsus  of 
female  5-jointed,  bearing  spines  but  not  hairs,  not  clubbed;  large 
crepuscular  or  shade-loving  species;  brownish,  with  rather  subdued 
colors  aside  from  eye-spots  on  underside.  (Amathusia,  Faunis, 
Taenaris,  Discophora,  Indomal.;  Brassolis,  Opsiphanes,  Eryphanis, 
Caligo,  Narope,  Neotrop.)    (BRASS6LIDAE,  CAUGlNID/E) 

AMATHUSinXE 

Cell  of  hind  wing  open;  fore  tarsus  of  male  with  rather  sparse, 

short  hairs;  fore  leg  of  female  weakly  clubbed;  eye  bare;  large 

sun-loving  species,  the  males  either  brilliantly  metallic  blue  above, 

or  whitish.    (One  genus,  Morpho,  Neotrop.)    .  .MORPHdID.dE 

152.  Cell  of  hind  wing  open  or  closed  by  thin  veinlet;  fore  wing  cell 

rarely  open;  tarsus  of  female  with  small  knob;  anal  vein  £2A)  of 
fore  wing  single  throughout   NYMPHALIDiE 

a.  Cell  of  hind  wing  usually  closed  (all  exceptions  Neotropical);  fore 

wing  narrow,  much  longer  than  hind  wing;  no  bared  hollow  on 
inner  margin  to  accommodate  abdomen;  eye  naked;  fore  wing 
with  vein  R4  usually  ending  in  costal  margin  or  at  wing-tip;  wings 

lacking  "tails"  and  other  projections  b 

Cell  of  hind  wing  commonly  open;  fore  wing  usually  little  longer 
than  hind  wing;  hollow  present  on  inner  margin  of  hind  wings 
to  accommodate  abdomen  when  wings  closed,  bare  of  most 
scales  and  hairs;  eyes  hairy  or  naked;  fore  wing  with  vein  R4 
usually  ending  in  outer  margin  well  beyond  wing-tip;  wings 
often  with  "tails"  or  other  projections  (angled);  labial  palpus 
stout,  cylindrical,  with  short  fringe  of  hairs.  (Apatiira,  Argynnis, 
Palaearc.;  Calinaga,  Ind.;  Chlorippe,  Athena,  Adelpha,  Agrias, 
Prepona,  Catagramma,  Neotrop.;  Anaea,  Phyciodes,  Am.;  Boloria, 
Polygonia,  Nymphalis,  Limenitis,  Melitaea,  Euphydryas,  Holarc; 
Vanessa,  cosmop.;  Speyeria,  Asterocampa,  Nearc;  Precis,  Indo- 
austr.,  Am.,  Ethiop.;  Hypolimnas,  tropicopol.;  Ergolis,  Cethosia, 
Kallima,  Cyrestis,  Indomal.;  Neptis,  Palaearc,  Ethiop.,  Indoaustr.; 
Euthalia,  Palaearc.,  Indomal.;  Charaxes,  Afr.,  Indomal.;  Pseu- 
dacraea,  Euphaedra,  Ethiop.)    NYMPHALiN^ 

b.  Humeral  vein  (precostal  spur)  of  hind  wing  curving  inward  toward 

base  of  wing;  cell  of  hind  wing  open  except  in  Heliconius;  male 
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with  claws  of  each  pair  on  middle  and  hind  legs  equal;  labial 
palpus  compressed,  scales  at  sides,  hairs  at  front;  often  brilliantly 
colored,    not    mottled.     (Helicdnius,    Dione,    Dryas,    Neotrop.; 

Agraulis,  Am.)  {EVElDlD/E)  HELICONIiN,E 

Humeral  vein  curving  outward  toward  tip  of  wing;  cell  of  hind 
wing  always  closed;  male  with  claws  of  each  pair  on  middle  and 
hind  legs  usually  very  unequal;  labial  palpus  cylindrical,  sparsely 
hairy;  wings  rather  thinly  scaled,  translucent,  mottled  toward  base 
with  dark  spots.  (Acraea,  Indomal.,  Ethiop.;  Planema,  Pardopsis, 
Ethiop.;  Actinote,  Neotrop.)    ACRJElNyE 

Cell  of  fore  wing  closed;  fore  tarsus  of  female  heavily  clubbed;  anal 
vein  of  fore  wing  bifurcate  at  base;  fore  wing  with  vein  R4  usually 
ending  in  costal  margin  or  wing-tip;  rather  large,  long-winged 
species  with  disagreeable  odors DANAlDiE 

a.  Labial  palpus  with  first  segment  distinctly  shorter  than  second; 

fore  tarsus  of  male  discrete,  long,  slender,  shaggy;  androconial 

scales  present  on  hind  wing  of  male b 

Labial  palpus  with  first  segment  scarcely  shorter  than  second;  fore 
tarsus  of  male  fused  with  tibia,  unsegmented,  clubbed;  fore  tarsus 
of  female  long,  slender;  androconial  scales  absent  on  hind  wing 
of  male;  no  hair-pencils  near  end  of  abdomen  of  male;  wings 
long  and  narrow.  Entirely  Neotropical.  (Ithomia,  Melinka, 
Thyn'dia,  Mechanitis,  Dircenna,  Hymenitis).   (NEOTROPlNsE) 

ITHOMIiN/E 

b.  Fore  tarsus  of  female  four-segmented,  spiny,   club-shaped;   hair- 

pencils  present  near  end  of  abdomen  of  male;  wings  usually 
relatively  broad.  Cosmopolitan,  mainly  tropical.  (Danaus,  Indo- 
mal., Asia,  Am.;  Euploea,  Ethiop.,  Indomal.;  Lycorella,  Ituna, 
Neotrop.;     Ideopsis,     Hestia,     Indomal.;     Amauris,     Ethiop.). 

(LYMNADIDrf).    (Fig.  442)   DANAiN^ 

Fore  tarsus  of  female  five-segmented,  less  spiny;  hair-pencils 
absent  near  end  of  abdomen  of  male;  wings  usually  relatively 
narrow.  Papuan  only.   (One  genus,  Tellervo)  .  TELLERVlNiE 

153.  Head  of  female  moth  of  the  usual  form  and  structure 154 

Head  of  female  of  abnormal  form  and  structure,  resembling  that 

of  the  caterpillar.   (See  couplet  37). 

Females  of  some  HETEROGYNIDiE 

154.  Moth  developing  in  and  frequently  never  leaving  a  sack  or  case 

constructed  by  the  larva  and  carried  about  by  the  latter  during 
growth.    (See  couplets  27,  35,  37,  42). 

Females  of  PSYCHIM:  and  some  HETEROGYNID^E 

Moth  not  developing  in  such  a  sack  constructed  by  the  larva,  the 

latter  entirely  free-living  155 
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155.  Proboscis  absent  or  vestigial;  females  only 156 

Proboscis  not  absent  or  vestigial;  if  maxillary  palpus  vestigial,  then 

labial  palpus  also  reduced  or  absent 160 

156.  Maxillary   palpus   large;   ocelli   present;   wings   very   small;   moth 

aquatic,    never    emerging    from    water.     (Acentropus,    Europe, 

Canada).    (See  couplet  68)   PYRALfDID^E,  part 

Maxillary  palpus  absent  or  vestigial;  not  aquatic  157 

157.  Chaetosema  absent;  ocelli  absent    158 

Chaetosema  present;  wings  absent;  head  densely  hairy,  body  softly 

woolly;  fore  femur  with  conspicuous  curved  spine.  (Somabrachys, 
N.  Afr.,  Palestine).   (See  couplet  23)      MEG ALOPYGID^,  part 

158.  Mandible  minute  but  present;  brachypterous,  fore  wing  6  to  11  mm. 

long;  alpine  females.    (Korscheltellus,  Europe).    (See  couplet  9) 

HEPIALID.E,  part 
Mandible  absent;  micropterous,  fore  wing  less  than  6  mm.  long.  159 

159.  Labial    palpus   well    developed.     (Chondrostega,   Palaearc).     (See 

couplet  82) LASIOCAMPIM;,  part 

Labial  palpus  rudimentary  or  absent;  body  stout,  densely  woolly. 
Many   species.     (See   couplet   74) LYMANTRlID^,   part 

160.  Labial  and  maxillary  palpi  clearly  present   161 

Labial    and    maxillary    palpi    vestigial    or    absent;    ocelli    absent; 

chaetosema  present;  abdomen  closely  scaled,  not  woolly;  females 
only.  Several  genera,  especially  in  late  fall  or  early  spring.  (See 
couplet  45)    GEOMtTRlDJE,  part 

161.  Chaetosema  absent 162 

Chaetosema  present;  ocelli  present;  palpi  short,  almost  concealed. 

(See  couplet  112)  Females  of  some  TORTRfCID^E 

162.  Maxillary  palpus  short,  four-jointed;  labial  palpus  long,  last  joint 

tapered  to  tip;  ocelli  present  or  absent;  females  only.   (Dasystrdma, 

Cheimabache,  Eur.).   (See  couplet  121)      CECOPH6RID^,  part 

Maxillary  palpus  short,  with  less  than  three  joints,  or  very  long, 

with  more  than  three  joints;  if  long,  then  ocelli  absent 163 

163.  Ocelli  absent;  both  pairs  of  palpi  long,  conspicuous;  antenna  very 

long,  filiform;  short-winged  species  (both  sexes)  less  then  io  mm. 
long;  fore  wings  hairy;  hind  wings  one-fifth  body  length  and 

veinless    164 

Ocelli  present;   maxillary  palpus   short,   one-   to   three-segmented; 
females  only;  body  length  more  than  10  mm 165 

164.  Maxillary  palpus  5-jointed,  longer  than  proboscis;  forewing  with 

11  veins  (R5  and  Mj  fused  distally);  antenna  long,  with  about 
100  joints;  length  slightly  less  than  6  mm.  (Embryonopsis, 
Kerguelen  Is.  and  Marion  Is.,  S.  Pacific).   (See  couplet  122) 

YPONOMEtJTIDiE,  part 

Maxillary  palpus  4-jointed,  much  shorter  than  proboscis;  fore  wing 

with  six  visible  veins,  all  reaching  margin;  antenna  long,  with 
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about  40  joints;  length  slightly  more  than  9  mm.  (Pringleophaga, 
Kerguelen  Is.  and  Crozet  Is.,  S.  Pacific).    (See  couplet  100) 

TINEIDjE,  part 
165.    Hood  of  tympanic  organ  enclosing  spiracle.    (Euxoa,  Eur.)    (See 

couplet  74b)    NOCTUlDiE,  part 

Hood  above  spiracle.    (Ocnogyna,  Eur.).    (See  couplet  76). 

ARCTIIDjE,  part 

Lepidoptera,  Larva 

The  key  given  below  follows  in  most  sections  that  used  by  Forbes  in 
his  Lepidoptera  of  New  Yor\  and  Neighboring  States,  which  is  based 
on  the  system  elaborated  by  Fracker.  The  sections  dealing  with  the 
butterflies  and  Bombycoidea  are  new.  It  includes  the  more  important 
families  as  they  may  be  distinguished  on  the  basis  of  those  genera  whose 
larvae  have  been  carefully  and  systematically  studied.  Wherever  possible 
other  families  have  been  added,  but  at  present  a  knowledge  of  even  the 
European  and  North  American  forms  other  than  butterflies  is  so  incom- 
plete that  the  present  key  must  be  used  only  as  a  guide  in  identification, 
and  must  in  no  way  be  relied  upon  as  presenting  characters  of  definite 
and  final  accuracy.  Many  families  are  necessarily  omitted. 

1.  Thoracic    legs    present,    formed    of    distinct    segments;    abdominal 

prolegs  usually  present  or  indicated  by  crochets    2 

Thoracic  legs  wanting  or  reduced  to  fleshy  swellings  without  sclero- 
tized  segments;  prolegs  frequently  vestigial  or  absent 7 

2.  Eyes  present  as  five  closely  grouped  facets;  antennae  usually  longer 

than  head,  which  is  retractile;  prolegs  present  as  fleshy  processes 
on  abdominal  segments  one  to  eight;  no  crochets;  setae  modified 
as  thick  three-dimensional  scales;  very  small,  slug-like  larvae  on 

mosses  and  liverworts MICROPTERYGIDjE 

Eyes  present  as  dissociated  single  units,  usually  six  in  number,  on 
each  side,  never  with  five-faceted  eye;  prolegs  with  crochets  usually 
present  but  never  on  abdominal  segments  one  and  two;  no  such 
modified  setae   3 

3.  Prolegs  vestigial  or  absent,  entirely  without  crochets  4 

Prolegs  present,  or  at  least  indicated  by  crochets   which   may  be 

reduced  but  never  entirely  absent 14 

4.  Front  not  extending  upwards  J.0  the  vertex,  except  in  cases  where 

the  vertex  forms  a  very  narrow  slit 5 

Front  extending  upwards  to  the  vertex;  small  species,  the  larvae 
living  in  portable  cases  from  which  they  protrude  the  anterior 
part  of  the  body  to  feed  externally  or  eat  into  the  tissues  of 
leaves,  fruits,  etc.   (See  couplet  25).   Case-bearers. 

COLEOPHORIDjE 
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5.    Head  free,  exposed  in  front  of  the  thorax;  no  mid-ventral  suckers 
on  abdomen;  body  segments  separated  by  strong  incisures;  only 

the  primary  body  setae  present,  these  usually  distinct 6 

Head  concealed  within  the  prothorax  partly  protruded  for  feeding; 
body  almost  always  with  spines  or  secondary  hair,  the  primary 
setae  obsolete;  abdomen  with  seven  mid-ventral  suckers;  body 
with  obscure  incisures,  but  usually  with  pits.  Slug-caterpillars. 

EUCLEID^E 
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Figs.  445-452.     Lepidoptera,  Larva 


445.  Adela,  setal  map  of  third  abdominal  segment  (Forbes)  Adelidae. 

446.  Dichomerus,  setal  map  of  sixth  abdominal  segment  (Forbes)  Gclechiidse. 

447.  Dichomerus,  setal  map  of  prothorax  (Forbes)  Gelechiidae. 

448.  Dicymolomia,  setal  map  of  third  abdominal  segment  (Forbes). 

449.  Sthenopis,  setal  map  of  prothorax  (Fracker). 

450.  Biordinal    or    double-rowed    arrangement    of    crochets    on    abdominal    proleg 

(Forbes). 

451.  Uniordinal    or    single-rowed    arrangement    of    crochets    on    abdominal    proleg 

(Forbes). 

452.  Triordinal    or    triple-rowed    arrangement    of    crochets    of    abdominal     proleg 

(Forbes). 

6.  Setae  iv.  and  v.  distant  on  the  abdominal  segments;  prolegs  present, 

but  without  hooks;  living  in  the  pods  of  Yucca. 

Tegeticula  of  the  PRODOXIDjE 

Setae  iv.  and  v.  adjacent  (Fig.  446);  prolegs  absent.    (See  couplets 

23,  43) A  few  GELECHilD^E 

7.  Body  fusiform,  thickest  at  the  middle;  head  small,  the  front  reach- 

ing only  about  two-thirds  of  the  way  to  the  vertex,  closed  above 
and  separated  from  the  vertex  by  the  epicrania;  living  in  the 

pods  of  Yucca.   (Prodoxus).   (See  couplet  6) PRODOXIM; 

Body   cylindrical   or   flattened;    if   somewhat   fusiform,   the   front 
extends  upwards  to  the  vertex 8 
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8.  Head  with  two  ocelli  on  each  side,  or  with  one  large  one  or  with  the 

ocelli  obsolete   9 

Head  with  six  small  ocelli  on  each  side  13 

9.  Two  ocelli  on  each  side  of  the  head;  front  not  extending  to  the  ver- 

tex; larvae  leaf-miners,  forming  blotch  mines  .  .  HELIOZELIDiE 
One  large  ocellus  on  each  side  of  head  or  ocelli  obsolete 10 

10.  Front  triangular,  the  ocellus  frontal;  larva  making  a  large  blotch 

mine  from  which  it  drops  to  spin  a  cocoon  in  the  ground. 

ERIOCRANilD^E 
Front  quadrangular;  ocellus  lateral  in  position   11 

11.  Front  narrowed  behind,  wider  in  front;  body  cylindrical;  prolegs, 

if  present,   vestigial   and   borne   on   the   second   to   seventh   ab- 
dominal segments    12 

Front  widest  behind;  body  usually  depressed;  prolegs,  if  present, 
borne  on  the  third  to  fifth  segments  of  abdomen.  (See  couplets 
13,  15)    GRACILARIIDiE 

12.  Body  not  greatly  lengthened,  about  five  times  as  long  as  thick; 

prolegs  usually  present;  larvae  mining  in  leaves,  bark  or  fruits, 

or  forming  galls  in  twigs  or  petioles NEPTICULIDiE 

Body  very  slender,  about  ten  times  as  long  as  thick;  prolegs  absent; 
larvae  mining  near  the  surface  of  the  stems  of  herbaceous  or  other 
plants OPOSTEGIDjE 

13.  Vestigial   prolegs,   bearing   hooks,   present   on   the   third   to   sixth 

abdominal   segments;   larvae   mining   in  leaves,   usually   making 

a  blotch  mine  TISCHERlIDiE 

Abdomen  without  prolegs  on  the  sixth  segment;  larvae  leaf  miners, 
at  least  in  the  early  stages,  the  older  larvae  sometimes  spinning 
a  shelter  on  the  surface  of  the  leaf.    (See  couplets  11,  15). 

GRACILARIIM 

14.  Body  without  secondary  or  tufted  setae;  tubercle  vi.  with  a  single 

seta;  vii.  with  at  most  three  setae,  unless  the  proleg  has  a  multi- 
serial  circle  of  hooks  when  it  may  bear  four  setae 15 

Body  bearing  tufted  or  secondary  hairs;  at  least  two  setae  on 
tubercle  vi.  on  the  sixth  abdominal  segment,  or  with  additional 
setae  on  the  proleg   51 

15.  Sixth  abdominal  segment  bearing  prolegs,  although  prolegs  may 

be  absent  on  the  more  anterior  segments 16 

Sixth  abdominal  segment  without  prolegs.    (See  couplets  11,  13). 

GRACILARilDiE 

16.  Hooks   (crochets)   of  the  prolegs  arranged  in  a  circle  or  ellipse, 

which  may  be  incomplete,  or  in  transverse  band  17 

Crochets  forming  a  single  band,  sometimes  with  a  few  vestigial 
ones  in  addition  45 

17.  Prespiracular  wart  of  prothorax  with  two  setae 18 

Prespiracular  wart  of  prothorax  bearing  three  setae 19 
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18.  Hooks  on  prolegs  uniordinal,  i.e.  with  their  tips  forming  a  single 

line   (Fig.  451);   body   cylindrical;   tubercle   vii.   of  mesothorax 
bearing  a  single  seta;  surface  of  body  rough  and  granular. 

ORNE6DIDjE 
Hooks  on  prolegs  biordinal  or  triordinal,  i.e.  with  their  tips  form- 
ing two  or  three  parallel  lines  (Figs.  450,  452),  or  (Chrysauginae) 
uniordinal  in  larvae  with  stout  body  and  bisetose  tubercle  vii.  of 
mesothorax PYRALfDID^E 

19.  Hooks  on  prolegs   forming  two  transverse  bands,   rarely   reduced 

to  one  20 

Hooks  on  prolegs  forming  a  circle  or  ellipse  which  is  sometimes 
broadly    interrupted     26 

20.  Prolegs  with  the  hooks  either  in  a  single  transverse  row,  or  in  two 

multiserial  bands   21 

Prolegs  with  the  hooks  arranged  in  two  simple  (uniordinal) 
series   22 

21.  Prolegs  represented  by  one  uniserial  band  of  very  small  hooks,  the 

prolegs  practically  absent;  leaf-miners  or  case-bearers. 

INCURVARIIDjE 
Prolegs  with  many,  short,  vestigial  hooks  arranged  in  two  trans- 
verse   multiserial    bands    (Fig.    458);    case-bearers    living    in    a 
portable  lenticular  case  made  of  a  piece  of  leaf ADELIDiE 

22.  Setae  iv.  and  v.  of  abdomen  remote;  young  larvae  living  in  serpentine 

mines  in  leaves,  later  feeding  externally.    (See  couplet  28). 

Bucculatrix  of  the  LYONETlIDiE 
Setae  iv.  and  v.  of  abdomen  adjacent  (Fig.  448)  23 

23.  Hooks  on  the  anal  prolegs  disposed  in  two  groups;  habits  various. 

(See  couplets  6,  43) GELECHIID^E 

Hooks  on  the  anal  prolegs  in  a  single  series 24 

24.  Front  long,  extending  upwards  at  least  two-thirds  of  the  way  to 

the  vertex    25 

Front  short  extending  about  one-third  the  way  to  the  vertex.  (See 
couplet  41 ) Cossula  of  the  C6SSID.E 

25.  Spiracles  elliptical,  normal  in  size,  those  of  the  eighth  abdominal 

segment  placed  higher  up  than  the  others;  body  white,  without 
markings;   boring    in    woody,   or   more    rarely   in   the   stems   of 

herbaceous  plants   iEGERlIDiE 

Spiracles  very  small,  circular,  the  last  pair  about  in  line  with  the 
others;  larvae  usually  living  in  portable  cases  and  feeding  ex- 
ternally or  sometimes  mining,  but  never  boring  into  the  stems 
of  plants.   (See  couplet  4) COLEOPH6RID^ 

26.  Setae   iv.   and   v.   on   abdomen   remote,   or   very   rarely   absent   in 

minute    species     27 

Setae  iv.  and  v.  adjacent,  often  on  a  common  tubercle;  no  small 
hooks  at  the  base  of  the  principal  series  on  the  prolegs 32 
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27.   Hooks  on  prolegs  arranged  in  a  single,  complete  ellipse 28 

Hooks  on  prolegs  forming  an  incomplete  ellipse,  or  with  additional 
minute  series  at  the  base  of  the  large  ones 30 
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Figs.  453-458.     Lepidoptera,  Larvce 

453.  Scardia,  setal  map  of  third  abdominal  segments  (Forbes)  Tineidae. 

454.  Acrolophus,  setal  map  of  mesothorax  (Fracker)  Acrolophidas. 

455.  Acrolophus,  setal  map  of  prothorax  (Fracker)  Acrolophidse. 

456.  Carposina,  setal  map  of  first  abdominal  segment  (Forbes)  Carposinidar. 

457.  Carposina,  setal  map  of  eighth  abdominal  segment  (Forbes)  Carposinida;. 

458.  Adela,  arrangement  of  crochets  on  proleg  (Forbes)  Adelidse. 


28.  Sets  of  prespiracular  group  on  prothorax  about  as  far  from   the 

spiracle  as  from  one  another;   seta  i.   of  abdomen   placed   at   a 

higher  level  than  ii.    (See  couplet  22) LYONETlIDiE 

Setae  of  prespiracular  group  on  prothorax  about  twice  as  far  from 
the  spiracle  as  from  one  another.   (Fig.  449)   29 

29.  Seta  i.  of  abdomen  much  lower  than  ii.    (Fig.  453);  larvae  generally 

case-bearers;  the  case  usually  ending  in  a  triangular  valve,  more 
rarely  lenticular;  often  living  on  animal  matter,  fungi,  etc. 

TINfelDvE 
Seta  i.  of  abdomen  not  lower  than  ii.;  habits  varied.  (See  couplet  39). 

HELIODfNID^E 

30.  Meso-  and  metathorax  with  setae  i.a   and  i.b  close  together   (Fig. 

454);  abdomen  with  seta  iv.  below  the  level  of  the  spiracle       .31 
Meso-  and  metathorax  with  seta  i.a  in  front  of  i.b  and  well  sepa- 
rated from  it;  larvae  boring  in  herbs  and  woody  plants,  commonly 
in  the  roots   HEPIALID^ 

31.  Prothorax  with  seta  beta  at  a  higher  level  than  alpha  (Fig.  455). 

acrolophim: 

Prothorax  with  seta  beta  at  a  lower  level  than  alpha.    The  Argy- 
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resthiidae  and  Acrolepiidae  will  also  run  out  here.  (See  couplet  46). 

PLUTELLIM;  and  YPONOMEtJTID^ 

32.  Last  pair  of  spiracles  placed   very  high  up,  nearer  to  the  mid- 

dorsal   line   than   setae  i.   of  the  anterior   abdominal   segments; 
larvae  internal  feeders   in   the   fruits   of  various   plants.     (Figs. 

456,   457)    CARPOSfNID^E 

Last  pair  of  spiracles  placed  lower  down,  in  the  normal  position  .   33 

33.  Mesothorax  with  two  setae  on  tubercle  vii.,  above  base  of  leg.  34 
Mesothorax  with  only  a  single  seta  on  tubercle  vii.    (Fig.  459); 

seta  ii.  on  ninth  abdominal  segment  placed  higher  up  than  i. 
(Fig.  463)   36 

34.  Prothoracic   spiracle   higher   than   wide,   i.e.   with   its   longer   axis 

vertical;  seta  i.  of  ninth  abdominal  segment  placed  higher  up 
than  ii.;  larvae  boring  in  the  tissues  of  plants,  or  leaf-rollers. 

THYRIDID^E 

Prothoracic  spiracle  with  its  longer  axis   horizontal;   larvae  living 

in  a  portable  case,  from  the  anterior  end  of  which  they  protrude 

the  anterior  end  of  the  body  when  feeding 35 

35.  Thoracic  legs  with  the  last  two  segments  stout;  seta  i.  on  abdomi- 

nal segments  below  the  level  of  seta  ii.    (Fig.  460). 

Most  psychim; 

Thoracic  legs  with  the  last  two  segments  very  slender;  seta  i. 
on  abdominal  segments  above  the  level  of  seta  ii.  (as  in  Fig. 
461)    TAL^PORIIN^;   PSYCHITvE 

36.  Setae  ii.  of  ninth  segment  nearer  together  across  the  dorsum  than 

these   setae   are   on   the   preceding   segments,   frequently    on   the 

same  plate  37 

These  setae  as  far  apart  across  the  dorsum  on  the  ninth  segment 
as  on  any  of  the  preceding  segments,  very  rarely  on  the  same 
plate    38 

37.  Setae  iv.  and  v.  on  abdomen  placed  at  almost  the  same  level  (Fig. 

461);  prolegs  with  the  hooks  forming  a  uniordinal   row   (Fig. 
451);  larvae  boring  in  herbaceous  plants  or  feeding  in  the  seeds. 

PHALONIID^ 
Setae  iv.  and  v.  on  abdomen  not  at  the  same  level,  a  line  connect- 
ing them  diagonal  or  vertical;  hooks  on  prolegs  usually  multi- 
ordinal    (Fig.   452).     (Including   the    Olethreutidae    and    several 
other  related  families)    TORTRfCID^E 

38.  Coxae  of  the  metathoracic  legs  separated  by  less  than  twice  their 

own  width    39 

Coxae  of  the  metathoracic  legs  separated  by  twice  their  own  width; 
prolegs  small;  small  species;  larvae  with  varied  habits,  mining  in 
leaves,  boring  in  stems,  rolling  leaves  or  feeding  in  seeds. 

COSMOPTERYGIDjE 


39. 


40. 


41. 
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Setae  i.  and  ii.  on  abdomen  widely  separated 40 

Setae  i.  and  ii.  on  abdomen  close  together.  (See  couplet  29). 

HELIODfNIDiE,  part 

Front  short,  not  extending  more  than  half  way  to  the  vertex, 
usually  much  less  than  half  way 41 

Front  longer,  extending  almost  or  fully  two-thirds  of  the  distance 
to  the  vertex,  narrowly  pointed  above;  small  species  with  uni- 
ordinal  or  biordinal  hooks  on  the  prolegs 42 

Species  boring  in  plants,  usually  in  wood;  setae  iv.  and  v.  placed 
on  separate  tubercles  on  the  ninth  abdominal  segment;  body 
white.   (See  couplet  24) COSSIM) 
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459-464.     Lepidoptera,  Larvce 


459.  Phalonia,  setal  map  of  mesothorax  (Forbes)  Phaloniidae. 

460.  Thyridopteryx,  setal  map  of  fourth  abdominal  segment  (Forbes)  Psychidae. 

461.  Phalonia,  setal  map  of  third  abdominal  segment  (Forbes)  Phaloniidae. 

462.  Argyresthia,  setal  map  of  prothorax   (Forbes)   Yponomeutidae. 

463.  Phalonia,  setal  map  of  ninth  abdominal  segment  (Forbes)  Phaloniidae. 

464.  Depressaria,  arrangement  of  larval  ocelli  (Forbes)  CEcophorida. 


Leaf  feeders;  setae  iv.  and  v.  together  on  the  same  tubercle  on  the 
ninth  abdominal  segment;  body  brightly  colored.    STENOMID^E 

42.  Hooks  of  prolegs  biordinal,  i.e.  of  two  lengths,  their  tips  forming 

two  parallel  lines  (Fig.  450)   43 

Hooks  of  prolegs  uniordinal,  all  of  the  same  length  with  their  tips 
forming  one  continuous  line 44 

43.  Ocelli   irregularly   arranged,   three   of  them   closer   together   in   a 

group  (Fig.  464);  larvae  usually  webbing  or  rolling  leaves. 

CECOPHORID^E 

Ocelli  evenly  spaced  in  a  single  group  on  each  side  of  the  head; 

habits  various.    (See  couplets  6,  23) GELECHIID^ 

44.  Seta  iii.  on  the  eighth  segment  of  the  abdomen  usually  placed  above 

and  behind  the  spiracle;  habits  varied,  often  scavengers,  feeding 
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in  nuts,  or  predaceous  on  scale  insects  BLASTOBASIDjE 

Seta  iii.  on  eighth  segment  of  abdomen  usually  placed  just  above 
or  slightly  before  the  spiracle;  larvae  leaf-rollers  or  feeding 
generally  on  foliage   GLYPHIPTERYGID^E 

45.  Prespiracular  wart  of  prothorax  bearing  three  seta!   46 

Prespiracular  wart  of  prothorax  bearing  two  setae   47 

46.  Setae  iv.  and  v.  of  abdomen  remote,  or  if  approximate  the  setae  beta 

of  the  two  sides  of  the  body  much  closer  together  than  the 
setae  alpha  of  the  two  sides  of  the  body  on  the  prothorax  (Fig. 
462);  prolegs  long  and  slender.    (See  couplet  31). 

YPONOMEUTIDjE 
Setae  iv.  and  v.  of  abdomen  placed  close  together;  beta  about  as 
far  apart  as  alpha;  prolegs  usually  short.    (See  couplet  74). 

ETHMIIN^;  CECOPHORID^E 

47.  Tubercle  vii.  on  meso-  and  metathorax  with  two  setae 48 

Tubercle  vii.  on  meso-  and  metathorax  with  a  single  seta 50 

48.  Body   setae   minute,   the    tubercles   placed   in   obscure   rings;    head 

unusually  wide;  prolegs  reduced;  larvae  forming  nests  in  loosely 

rolled   leaves    THYATIRID^E 

Body  setae  heavy,  almost  always  spinulose,  on  conspicuous  tu- 
bercles      49 

49.  Tubercle  iii.  of  abdomen  bearing  two  setae;  larvae  usually  feeding 

on   lichens    LITHOSlIDyE 

Tubercle  iii.  of  abdomen  with  a  single  seta.   (See  couplet  68). 

Utetheisa  of  the  ARCTlID^ 

50.  Body  usually  with  enlarged  contrasting  tubercles;  eighth  abdominal 

segment  with  a  conspicuous  hump;  banded  or  spotted  with  black; 

larvae  feeding  externally  on  foliage AGARISTID^E 

Body  not  as  above;  usually  dully  colored  and  not  with  conspicu- 
ous transverse  bands  of  black;  usually  external  feeders  on  the 
leaves  of  plants,  sometimes  boring  into  fruits,  or  cutworms. 

Most  NOCTUID^E 

51.  Less  than  four  pairs  of  ventral  prolegs  or  with  the  first  pair  greatly 

reduced     52 

Four  pairs  of  ventral  prolegs  bearing  hooks,  and  sometimes  with 
additional  ones  not  bearing  hooks   53 

52.  Body  hairs  tufted;  hooks  on  prolegs  uniordinal   (Fig.  451);  three 

pairs  of  ventral  prolegs;  larvae  feeding  externally  on  foliage. 

NOLID^E 
With  only  a  few  accessory  hairs  or  sometimes  with  fine  secondary 
hair;  usually  only  one  pair  of  ventral  prolegs  (on  the  sixth  ab- 
dominal segment)  in  addition  to  the  anal  pair  (on  the  eighth 
segment)     GEOMETRIDjE 

53.  Four  pairs  of  abdominal  prolegs;  and  prolegs  sometimes  reduced  or 

absent   54 
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Four  pairs  of  abdominal  prolegs  on  segments  three  to  six  and  in 
addition  a  pair  without  hooks  on  segments  two  and  seven; 
body  bearing  stinging  hairs  mixed  with  tufts  of  dense,  soft  hair. 

MEGALOPYGIDjE 

54.  Anal  prolegs  entirely  absent;  body  with  secondary  hair  below,  but 

none  above  except  on  the  few  enlarged  tubercles.  DREPANIDvE 

Anal  prolegs  present  as  a  pair  of  large  tubercles,  or  flagella  at  least 

normally  fully  developed   55 

55.  Hooks  on  the  prolegs  uniordinal,  all   of  equal   length,   their   tips 

forming  a  single  continuous  line  (Fig.  451)  56 

Hooks  on  the  prolegs  biordinal  or  triordinal,  of  two  or  three 
lengths,  their  tips  forming  two  or  three  parallel  lines  70 

56.  Setigerous  tubercles  vestigial  or  absent,  or  obscured  by  secondary 

hair  57 

At  least  tubercle  vi.  many  haired  and  distinct;  secondary  hairs 
sparse  or  absent  above  the  prolegs 64 

57.  Anal  plate  bifurcated;  head  roughly  papillose;  third  ocellus  very 

large.    (See  couplet  96) SATYRID^ 

Anal  plate  simple;  head  smoother;  third  ocellus  rarely  much  en- 
larged    58 

58.  Body  caterpillar-like  in  form;  vegetarian  species,  not  parasitic  on 

other  insects    59 

Body  hemispherical,  with  a  complete  circle  of  uniordinal  hooks; 
living  as  external  parasites  of  Homoptera  (Jassidae  and  Ful- 
goroidea)    EPIPYR6PID^ 

59.  Spiracles    small,    circular;    ventral    prolegs    slender,    more    or    less 

petiolate,    with    expanded    walking    surface;    usually    leaf-rollers, 
more  rarely  boring  in  the  stems  of  plants.    (See  couplet  66). 

PTEROPHORID,E 
Spiracles  elliptical,  larger;  ventral  prolegs  short   60 

60.  Body  bearing  dense  secondary  setat  61 

Secondary  setae  very  sparse  or  absent  above  the  prolegs;  with  simple 

seta;  or  a  few  accessory  ones   62 

61.  Notch  of  labrum  deep,  with  parallel  sides;  anal  prolegs  as  well  devel- 

oped as  the  ventral  ones.   (See  couplet  50).  A  few  NOCTUIDjE 

Notch  of  labrum  acute,  with  convergent  sides;  anal  prolegs  much 

reduced,    not    functional;    body    often    with    spines,    long    fleshy 

tubercles  or  humps,  frequently  brightly  colored.   (See  couplet  63). 

NOTOD6NTIDjE 

62.  Tubercle  iv.  much  lower  on  the  seventh  abdominal  segment  than 

on   the  other  segments;   anal   prolegs   more   or   less   reduced   or 

modified     63 

Tubercle  iv.  at  about  the  same  level  on  abdominal  segments  six, 
seven  and  eight.   (See  couplet  64)   ...   A  few  LYM  ANTRUM! 
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63.  Skin  shagreened    Dl6PTID^ 

Skin  smooth,  not  shagreened.  (See  couplet  61)  .  NOTODONTID-fli 

64.  Sixth  and   seventh   abdominal   segments  bearing   eversible  glands 

in  the  middle  above;  body  hairy,  usually  with  conspicuous  tufts 
of  brightly   colored   hairs;   feeding   externally   on   foliage.     (See 

couplet  62) LYMANTRinXE 

No  dorsal  eversible  glands  65 

65.  Spiracles  small,  circular 66 

Spiracles  of  the  usual  size,  elliptical 67 

66.  Ventral  prolegs  short,  with  a  straight  band  of  heavy  hooks. 

PYROMORPHIDjE 

Ventral   prolegs   slender,   more   or   less   petiolate,   with   expanded 

walking    surface    sometimes    bearing    a    circle    of   hooks.     (See 

couplet  59)    PTEROPHORIM; 

67.  Mesothorax  with  two  or  three  setigerous  tubercles  above  the  level 

of  the  spiracles    68 

Mesothorax  with  only  one  such  tubercle  above  the  level  of  the 
spiracles;  externally  feeding  species,  commonly  on  grasses  and 
low  plants,  also  some  on  lichens CTENtJCHID^E 

68.  Tubercle,  or  seta  iv.  placed  much  lower  on  the  seventh  abdominal 

segment  than  on  the  sixth  or  eighth  segment,  or  absent  69 

Tubercle,  or  seta  iv.  placed  at  the  same  level  on  the  seventh  as 
on  the  adjacent  abdominal  segments;  body  clothed  with  dense 
clusters  of  hairs  and  often  with  long,  brightly  colored  tufts; 
feeders  on  a  great  variety  of  plants.    (See  couplet  49). 

ARCTlID^E 

69.  Hooks  on  prolegs  of  even  length,  or  gradually  decreasing  in  size 

toward  the  ends  of  the  row.  (See  couplet  50). 

A  few  NOCTtJlD^; 
Hooks  on  prolegs  abruptly  decreasing  in  size  toward  each  end  of 
the  row;  feeding  externally  on  leaves,  often  brightly  colored. 

NYCTEMfiRIDiE 

70.  Body   without   noticeable   accessory   or   secondary   hair;   with   not 

more  than  eight  hairs  on  the  prolegs  71 

Body  with  numerous  secondary  setae,  at  least  on  the  prolegs;  anal 
prolegs  well  developed   76 

71.  Prolegs  with  the  hooks  arranged  to  form  a  complete  circle 72 

Prolegs  bearing  a  band  of  hooks  on  the  inner  side,  and  sometimes 

also  a  much  weaker  band  on  the  outer  side  74 

72.  Subdorsal  setae  of  abdomen  simple    73 

Subdorsal  setae  of  abdomen  represented  by  warts;  body  with  tufted 

hair  from  small  warts;  often  webbing  leaves. 

SCYTHRfDID^ 

73.  Surface  of  head  rugose;  body  widest  on  the  segments  that  bear 
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the   prolegs;   larva   spinning   leaves   together   for   a   nest   when 
young,  later  making  a  portable  case  of  silk  and  pieces  of  leaf. 

MIMALLONIDfls 

Surface  of  head  smooth;  body  widest  on  the  first  segment  of  the 

abdomen;  larva  constructing  a  portable  case.  .  . XYLOR.YCTID.fls 

74.  Prespiracular  wart  of  prothorax  bearing  two  setae;  setae  iv.  and  v. 

of  abdomen  usually  distant  from  each  other  75 

Prespiracular  wart  of  prothorax  bearing  three  setae;  setae  iv.  and 
v.  of  abdomen  approximate;  anal  prolegs  well  developed,  with 
hooks;  larva  spinning  a  light  web.    (See  couplet  46). 

ETHMII1NME;  CECOPHORID^E 

75.  Spiracles  subequal  in  size  (See  couplet  48)    . .     THYATiRID,E 
First  and  last  spiracles  twice  as  large  as  the  other;  young  caterpillars 

living  in  a  communal  web,  later  feeding  more  or  less  exposed. 

EPIPLEMIDfli 

76.  Setae  very  irregular  in  length,  some  ten  times  as  long  as  others; 

head  very  conspicuously  setose;  body  usually  with  numerous  long 
setae  above  prolegs,  but  lacking  long  tubercles  and  stout,  branched 

spines    77 

Setae  subequal  (sometimes  accompanied  by  prominent  tubercles  and 
branching  spines)  80 

77.  Head    rather    evenly    rounded,    without    strong    spines;    abdomen 

without   pair    of    prominent   wart-like    or    spinose    dorsal    anal 

processes;  crochets  biordinal   79 

Head  with  strong  spines  (up  to  four  pairs),  or  conical  processes; 
abdomen  with  pair  of  dorsal  anal  processes;  restricted  to  tropics    78 

78.  Head   much   larger   than    prothorax,    rough,    with    pair    of   close 

postero-dorsal  conical  processes  partly  veiled  by  long,  dense  head- 
hair;  prothorax  with  large  eversible  mid-ventral  gland  in  front 
of  legs;  body  very  hairy;  abdominal  tail-processes  coriaceous, 
rather  short;  crochets  multiordinal;  often  brightly  colored;  larvae 
in  clusters;  food-plants  all  dicotyledonous;  Neotropical  only. 

MORPHOIDAE 
Head  smaller,  usually  smooth  and  shining,  but  with  numerous  fine, 
long,  stiff  setae;  head  with  crest  of  two  to  eight  strong  spines 
(rarely  short  cones  as  in  Morphoidae,  or  none  in  Discophora);  pro- 
thorax lacking  large  mid-ventral  eversible  gland;  abdominal  tail- 
processes  may  be  like  Morphoidae,  often  much  longer;  many  with 
soft  dorsal  warts  on  some  segments;  body  very  hairy  in  Old  World 
genera,  almost  naked  in  Neotropical;  cryptically  colored,  usually 
with  longitudinal  stripes;  larvae  in  clusters  or  pairs;  foodplant 
always  monocotyledonous   AMATHUSIIDaE 

79.  Labrum  with  a  notch  that  extends  for  two-thirds  of  its  length,  or 

with  the  notch  somewhat  shallower  and  continued  as  a  groove  to 
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the  base  of  the  labrum;  body  hairy,  strongly  depressed,  often  with 
slender  dorsal  hair-pencils.  APATELODlN^E;  EUPTEROTID^ 

Labrum  with  a  shallower  notch  which  is  not  continued  as  a  groove; 
no  dorsal  hair-pencils;  larva  very  hairy,  with  dense  secondary 
hair;  usually  feeding  on  the  foliage  of  trees,  sometimes  in  a 
communal  web    LASIOCAMPIDjE 

80.  Eighth  abdominal  segment  bearing  a   median  horn,  high   hump, 

plate,  or  tubercle    81 

Eighth  abdominal  segment  not  thus  armed  on  the  mid-dorsal  line    88 

81.  Body  bearing  several  branching  spines  or  enlarged  tubercles 82 

Body  not  thus  ornamented,  at  most  with  two  pairs  of  small  spines 

on  the  thorax  (then  dorsal  spine  of  abdominal  segment  VIII  is 
large,  pointed)    84 

82.  Head  evenly  rounded;  crochets  or  prolegs  biordinal  (Fig.  450)   .  .83 
Head  angulated  or  spined  above,  or  the  abdomen  with  several  mid- 
dorsal  spines;  crochets  of  prolegs  usually   triordinal   (Fig.  452). 
(See  couplets  98,  99) NYMPHALID^ 

83.  Long,  paired,  dorsal  spines  on  mesothorax,  metathorax,  and  abdominal 

segment  IX;  Asiatic  only   BRAHMvEIDyE 

If  long,  paired  dorsal  spines  present  on  meso-  and  metathorax,  then 
abdominal  segment  IX  with  single  major  mid-dorsal  spine. 

SATURNIIDjE 

a.  Abdominal  segment  IX  with  rather  stout  median  dorsal  spine  .  .     b 
Abdominal  segment  IX  not  bearing  median  dorsal   spine. 

SATURNIIN^E 

b.  Spines  delicate,  never  profusely  branched;  body  not  covered  with 

numerous    rather    long,    urticating    hairs;    mesothorax    humped 

(Aglia,   Palmare.) AGLIINjE 

Spines  often  profusely  branched  or  very  stout  and  long  or  with 
numerous  rather  long  urticating  hairs c 

c.  Spines   on   mesothorax    (and   often   metathorax)    at   least   twice   as 

long  as  those  on  abdominal  segments  I  to  VI;  spines  never  pro- 
fusely branched  or  very  numerous  and  urticating.   American 

CITHERONIlNiE 

Spines  on  mesothorax  scarcely  longer  than  on  abdominal  segments 

I  to  VI;  latter  often  profusely  branched,  often  urticating d 

d.  African  only  LUDIlNyE 

American  only  HEMILEUClNiE 

84.  Metathorax   greatly    enlarged    laterally   or   produced    forward    into 

high  peak;  preanal  process  a  short  backward  peak  or  S-shaped 

horn;  Neotropical  only    85 

Metathorax  of  different  form;  preanal  process  a  strong,  rather 
straight  or  evenly  arched  horn  or  erect,  high  tubercle 86 
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85.  Preanal  process  a  conspicuous  S-shaped  horn  with  tip  bifid;  meta- 

thorax  with  lateral  extensions  bearing  an  eye-spot  on  each  side 

dorsally;  Neotropical OXYTENIDID^E 

Preanal  process  a  short  backward  peak;  metathorax  widest,  pro- 
duced forward  into  high  peak;  raised  lateral  line  from  metathorax 
to  anal  segment;  Chile   CERCOPHANIDiE 

86.  Preanal  process  a  rather  short,  blunt,  upward  process;  green  with 

several   bright   white,   oblique   lateral   stripes   slanting   upwards 
toward  the  head  end;  one  species  (Endromis),  Europe  only 

endromidim; 

Preanal  process  a  rather  long,  pointed,  backward  directed  horn;  color 
and  pattern  various  87 

87.  Abdominal  segments  each  divided  into  six  or  eight  annulets;  prolegs 

normal,   not   widely    separated;    body    more   or    less    cylindrical, 
usually  with  oblique  stripes  or  bands  of  color.   Sphinx  caterpillars 

sphingim; 

Abdominal  segments  with  two  or  three  obscure  annulets;  prolegs 
unusually  widely  separated;  strongly  humped  on  thorax;  body 
without  oblique  color  marking.   Cultivated  silkworm 

BOMBYCIDjE 

88.  Head  rounded,  of  the  usual  form 89 

Head  higher  than  wide,  triangular  in  outline. 

Lapara  of  SPHfNGIDiE 

89.  Ninth  abdominal  segment  without  a  median  dorsal  spine 90 

Ninth  abdominal  segment  bearing  a   small  median   dorsal   spine. 

(See  couplet  83c)   Anisota  of  CITHERONIlN^E 

90.  Large  dorsal  hump  on  metathorax;  head  small;  green  with  eight 

lateral  whitish  oblique  stripes;  not  noticeably  covered  with  short 
body-hairs;    Palaearctic    (Aglia).     (See   couplet   83b). 

AGLIIN^E;  SATURNlID^ 

Metathorax    without    large    hump;    body    with    very    many    short 

hairs    91 

91.  Crochets  arranged  in  broken  circle  or  single  row,  parallel  to  mid-line 

of  body;  long  or  branched  setae  or  fleshy  filaments  may  be  present, 

or  head  may  be  retractile  and  body  onisciform  92 

Crochets  arranged  in  broken  circle  or  double  row,  perpendicular  to 
mid-line  of  body;  body  never  onisciform,  never  with  fleshy  fila- 
ments or  long  or  branched  setae;  vestiture  of  fine,  short  hairs 
only    HESPERIIDjE 

a.   Head   smaller   than    prothorax;    crochets    always    biordinal,    often 
arranged   as   two   transverse   rows;   borers   in   Yucca   or   Agave; 

southwestern  U.S.A.  and  Mexico  only  MEGATHYMlNyE 

Head  much  larger  than  prothorax;  crochets  either  biordinal  or 
triordinal,  arranged  as  complete  or  broken  transverse  circle 

HESPERIINjE  and  PYRGlNyE 
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92.  Band  of  hooks  on  the  prolegs  reduced  or  interrupted  at  the  middle 

and  with  a  narrow,  spatulate,  fleshy  lobe  arising  near  the  interrup- 
tion; head  small  93 

Prolegs  without  a  fleshy  lobe  near  the  middle  of  the  band  of 
hooks    94 

93.  Head  about  half  as  wide  as  the  body;  commonly  with  hard  anterior 

processes  on  prothorax;  body  often  bearing  a  considerable  amount 

of  secondary  hair RIODiNIDiE 

Head  smaller,  rarely  more  than  one-third  as  wide  as  the  body; 
secondary  hair  less  prominent;  body  short  and  broad,  more  or 
less  slug-like,  with  the  legs  and  prolegs  very  short  .  .  LYCfliNIDiE 

94.  Prothorax  without  a  dorsal  scent  gland    95 

Prothorax  bearing  a  dorsal  eversible,  forked  scent  gland  (osmater- 

ium);  gland  when  retracted  showing  as  a  groove;  body  without 
long  hairs  or  spines,  but  sometimes  bearing  fleshy  filaments 

PAPILIONID^E 

a.  Body  with  numerous  short  hairs;  fleshy  processes  not  longer  than 

width  of  body b 

Body  glabrous;  often  with  long,  soft,  fleshy  filaments,  or  paired 
short  spines  on  thorax;  thorax  often  enlarged;  foodplants  usually 
Aristolochiaceae,  Lauraceae,  Rutaceae,  or  Umbelliferae 

PAPILIONINjE 

b.  Body  clothed  with  dense,  velvety  vestiture;  fleshy  tubercles  absent; 

foodplants  usually  Sedum,  Saxifraga,  or  Aristolochia 

PARNASSIINjE 

Body  hairs  not  dense;  short  fleshy  tubercles  bearing  hairs  present 

(except  Liihdorfia);  foodplants  Aristolochiaceae;  Palaearctic  only. 

ZERYNTHIlNyE 

95.  Head  and  body  entirely  without  spines,  high   tubercles   or  fleshy 

filaments 96 

Spines,  high  tubercles  or  fleshy  filaments  well  developed  on  the 
body;  when  reduced,  large  spines  or  tubercles  are  present  on  the 
head    99 

96.  Anal  plate  rounded,  entire 97 

Anal   plate  bifurcate  at  tip,  bearing  two  distinct  processes.     (See 

couplet  57) SATYRIM; 

97.  Prolegs  with  only  a  single  row  of  hooks   (crochets),  forming  a 

curved    band     98 

Prolegs  with  reduced  crochets  on  the  outer  side  in  addition  to  the 
well  developed  band;  head  small;  setae  never  borne  on  prominent 
warts;  foodplant  Celtis    LIBYTHfelD^ 

98.  Head  noticeably  larger  than  the  prothorax.    (See  couplets  82,  99). 

NYMPHALID^ 
Head  smaller  than  the  prothorax;  setae  usually  borne  on  very  numer- 
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ous     prominent     warts;     foodplants     commonly     Leguminosae, 

Cruciferae,  or  Capparidaceae    PIERlDIDiE 

99.    Mesothorax  and   sometimes   several   other  segments   bearing   long 
fleshy  filaments  (rarely  warts);  secondary  setae  short  and  confined 

to  the  prolegs  DANAIDjE 

Body  without  fleshy  filaments.    (See  couplets  82,  98). 

NYMPHALIDjE 

a.  Body  spines  slender,  at  least  ten  times  as  long  as  wide;  those  on  the 
abdomen  as  long  as  the  width  of  the  metathorax;  each  abdominal 
segment  with  three  lateral  spines  but  no  median  ones  above. 

HELICONIlN^E  and  ACRAEIN^ 

Body  spines,  if  present,  not  so  slender;  those  on  the  abdomen  shorter 

than  the  width  of  the  metathorax;  median  spines  usually  present 

on  the  dorsum   NYMPHALIN^ 
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ORDER  DfPTERA 

(ANTUATA,  HALTERATA,  HALTERlPTERA, 
HAUSTELLATA) 

Minute  to  moderate-sized,  rarely  large  (over  one  inch)  insects,  usually 
with  good  powers  of  flight:  head  usually  vertical,  freely  movable;  antennae 
variable,  comprising  either  many  similar  joints  or  frequently  only  three, 
the  last  joint  sometimes  annulated,  sometimes  provided  with  a  sensory 
style  or  arista  as  a  phyletic  adaptation  of  the  original  terminal  joints; 
mouthparts  suctorial,  incapable  of  mastication,  usually  constructed  for 
lapping,  sometimes  for  piercing;  both  prothorax  and  metathorax  small 
and  fused  with  the  prominent  mesothorax;  only  the  mesothoracic  pair 
of  wings  developed,  the  veins  and  crossveins  not  numerous,  hind  wings 
replaced  by  small  knobbed  structures  (halteres),  rarely  wings  vestigial 
or  even  absent;  legs  usually  alike,  the  tarsi  regularly  five-jointed. 
Metamorphosis  complete,  the  larvae  wholly  unlike  the  adults;  larvae 
almost  always  legless  maggots  or  grubs,  never  with  true  jointed  legs, 
frequently  with  indistinct  head  and  retracted  mouthparts;  pupae  with 
the  appendages  more  or  less  adherent,  the  body  either  free  or  entirely 
encased  in  a  seed-like  capsule  (puparium)  formed  of  the  indurated  last 
larval  moult.  Food  habits  highly  variable.  Flies,  Mosquitoes,  Gnats, 
Midges. 


Adults 

Winged,  i.e.  wings  functionally  developed,  the  insect  capable  of 
flight  2 

Wingless,  or  with  vestigial  or  abortive  wings,  incapable  of  func- 
tioning for  flight  (Figs.  662-678)   149 

Antennae  generally  longer  than  the  thorax,  usually  consisting  of  a 
flagellum  of  6  to  16,  rarely  up  to  39,  nearly  similar  free  joints 
in  addition  to  the  two  basal  joints  (Fig.  465A),  rarely  with  a 
differentiated  style  or  bristle,  sometimes  (e.g.  Bibio,  Fig.  465D; 
Simulium,  Fig.  465B;  Silvicola,  Fig.  465E)  the  flagellar  joints 
are  crowded  together;  anal  cell  (cell  Cu)  widely  open,  rarely 
narrowed  in  the  margin  of  the  wing,  discal  cell  usually  absent, 
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"second"  vein  (R2+3)  sometimes  forked;  calypters  absent;  palpi 
usually  elongate,  hanging  downward  and  normally  comprising 
4  or  5  joints;  body  very  rarely  with  bristles;  pleural  suture  usually 
extending   nearly   straight   between    root   of   wing   and   middle 

coxa:.     (Suborder    NEMATOCERA)  *     3 

Antennae  shorter,  usually  three-jointed,  the  third  joint  occasionally 
complex,  with  more  or  less  distinct  annulations  (Fig.  518B-E),  or 
bearing  a  differentiated  style  (Fig.  518F,  G)  or  arista  (Fig.  556),  in 
Rhachicerinae  the  third  joint  divided  into  about  25  segments  (Fig. 
518A);  anal  cell  (Cu)  distally  narrowed  or  closed,  sometimes 
retracted    and    very   short,   or   even   absent,   discal   cell    usually 


465 

Fig.  465.  Nematocerous  Antennae 

A,  Perrisia  (Verrall)  Cecidomyiidae;  B,  Simulium  (Lugger)  Simuliidae;  C,  Ceroplatus 
(Johannsen)  Ceroplatidae;  D,  Bibio  (Verrall)  Bibionidae;  E,  Silvicola 
(Verrall)  Silvicolidae. 

present,  "second"  vein  (R2+3)  never  furcate;  palpi  short,  one-  or 
two-jointed,  projecting  forward;  pleural  suture  between  root  of 
wing  and  middle  coxae  twice  bent  at  sharp  angles.    (Suborder 

BRACHfCERA) 36 

3.  Mesonotum  with  a  more  or  less  distinct  V-shaped  transverse  suture 
beginning  on  each  side  in  front  of  root  of  wings,  the  pointed 
middle  part  close  to  the  scutellum  (Fig.  472);  postpronotum  well 
developed;  female  with  a  conical,  generally  protruding,  chitinized 
ovipostor;  male  genitalia  usually  enlarged;  males  dichoptic,  eyes 
rounded,  not  excised  at  antennae;  legs  very  long  and  slender, 
easily  breaking  from  the  body  at  the  trochanters;  costa  encom- 
passing wing,  nine  or  more  veins  terminating  in  wing-margin, 
subcosta   long,  ending   beyond   middle   of  wing.     (Superfamily 

TIPULOIDEA)  4 

Mesonotum  without  such  a  transverse  V-shaped  suture,  a  distinct 

*  The  Japanese  family  NYMPHOMYIID^E  possesses  brachycerous  antennae  but 
is  related  to  the  Nematocera.  It  is  an  elongate  minute  insect  with  snout,  atrophied 
mouthparts,  tibial  membranous  sub-basal  area,  non-angulated  mesopleural  suture, 
non-differentiated  abdominal  segments,  large  cerci,  no  pulvilli,  and  the  narrow 
heavily  fringed  wings  have  almost  no  veins.   Nymphomyia. 
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but  interrupted  suture  present  only  in  Blepharoceridae  which 
have  less  than  nine  veins  ending  in  the  wing-margin;  no  discal 
cell 9 

Radius  with  five  branches  all  ending  in  the  wing-margin,  subcosta 
furcate  at  its  extremity,  SC2  appearing  like  a  crossvein  ending  in 
Ri;  first  basal  cell  closed  at  middle  of  wing,  second  basal  cell 
distinctly  shorter;  one  anal  vein.  (Tanyderus,  Neotrop.; 
Peringueyomyina,  Ethiop.;  Protoplasa,  Nearc.  (Fig.  466)). 

TANYDERIDjE 

Radius  with  only  three  or  four  branches  ending  in  wing-margin; 
basal  cells  long,  nearly  always  ending  distinctly  beyond  middle  of 
wing  and  coextensive  or  nearly  so,  or  the  second  longer  than  the 
first;  an  accessory  or  marginal  cell  commonly  present  in  front  of 
the  end  of  the  first  basal  cell,  formed  by  the  erect  or  reflexed 
shortened  R2  or  R2  +  3  located  near  the  end  of  Rx  5 


Figs.  466-468.    Tanyderidae,  Petauristidse,  Cylindrotomidae 

466.  Protoplasa,  wing  (Alexander)  Tanyderidae. 

467.  Paracladura,  wing  (Edwards)  Petauristidae. 

468.  Cylindrotoma,  wing  (Alexander)  Cylindrotomidae. 


a. 


R5  apparently  simple  (Fig.  467),  R4  in  closer  association  with  R3 
than  with  R5;  two  distinct  anal  veins  reaching  hind  margin  of 
wing;  discal  cell  usually  present  at  end  of  first  basal  cell;  em- 
podium  present,  pulvilli  absent 6 

R4  and  R5  stalked  together  (Fig.  474);  one  distinct  anal  vein  reach- 
ing hind  margin;  no  discal  cell  formed  between  the  branches  of 
media;  a  longitudinal  fold  in  the  wing-membrane  crossing 
anterior  crossvein;  ocelli  absent;  mesonotal  suture  not  deep; 
empodium  minute,  pulvilli  present. 

PTYCHOPTERID.E  or  LIRIOPfelD^E 

Antennae  16-jointed;  fourth  vein  forked  as  Mi  and  M2;  legs  not 
banded.    (Ptychoptera  or  Liriope  (Fig.  474),  widespr.). 

PTYCHOPTERIN.E  or  LIRIOPEiN^ 

Antennae  20-jointed;  fourth  vein  simple  as  Mi+2",  legs  banded  with 
black  and  white.  (Bittacomorpha  (Fig.  475),  Bittacomorphella, 
Nearc.)    BITTACOMORPHIN^E 
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Two  or  three  ocelli  present;  last  anal  vein  typically  short,  abruptly 
curving  into  the  anal  angle;  antennal  segmentation  indistinct 
except  at  base;  one  pair  of  male  claspers.  (Petaurista  (  = 
Trichocera)  Winter-gnats,  Diazosma,  Nothotrichocera,  Paracladura 
(Fig.   467),   mostly   Holarc;   ischnothrix,   Cape   Horn).     (TRI- 

CHOctRiD/E)   petauristim: 

Ocelli  absent;  last  anal  vein  not  retracted;  two  pairs  of  male 
claspers  7 

Last  joint  of  maxillary  palpi  lash-like,  much  longer  than  the  three 
preceding  together;  Sc  ending  in  Ri  by  an  abrupt  curvature  of  the 


473      / 


*^& 


Figs.  469-475.  Tipulidae,  Limoniidae,  Ptychopteridac 

469.  Limnophila,  wing  (Alexander)  Limoniidae. 

470.  Tipula,  wing.  Tipulidae. 

471.  Dolichopeza,  wing  (Alexander)  Tipulidae. 

472.  Tipula,  female.  Tipulidae. 

473.  Tipula,  profile  of  head,  showing  palpus  (Alexander)  Tipulidae. 

474.  Ptychoptera,  wing  (Alexander)  Ptychopteridae. 

475.  Bittacomorpha,  wing.  Ptychopteridae. 


tip  but  almost  never  also  in  the  costa  (Fig.  470);  nearly  always 
two  anal  veins  reaching  margin;  antennae  usually  with  12  or  13 
joints,  rarely  more;  nasus  usually  distinct.  Many  species,  wide- 
spread, but  principally  Holarctic TIPULIDAE 

Vein  R2  absent,  or  else  the  second  anal  vein  not  more  than  one- 
third  as  long  as  the  first  anal  vein;  legs  excessively  long  and 
slender.  (Dolichopeza  (Fig.  471),  Brachypremna,  Megistocera, 
Tanypremna)    DOLICHOPEZINjE 

Vein  R2  present;  second  anal  vein  one-half  as  long  as  first  anal 
vein;  legs  relatively  shorter  and  stronger   b 

Antennae  verticillate,  i.e.  with  whorls  of  hairs,  flagellum  of  male 
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not  pectinate.    (Tipula   (Fig.  472),  Holorusia,  Longurio,  Pales 

(  =  Nephrotomy  =  Pachyrrhina))     TIPULINjE 

Antennae  not  verticillate;  flagellum  of  male  antennae  pectinate. 
(Flabellifera  (=  Ctenophora),  Xiphura).   (CTENOPHOR1N&) 

FLABELLIFERIN/E 

Last  joint  of  palpi  shorter  or  not  much  longer  than  the  two  preced- 
ing together;  Sc  ending  in  costa  and  usually  furcate  at  tip,  the 
lower  branch  connecting  as  Sc2  with  Ri  (Fig.  468);  antennae 
6-  to  16-jointed,  rarely  more,  usually  with  14  to   16  joints;  no 

distinct  nasus 8 

8.  Tibiae  spurred;  two  branches  of  radius  reaching  margin,  due  to 
the  apparent  fusion  of  Ri  with  R2  +  3,  rarely  R2  and  R3  separate, 
in  which  case  three  branches  of  radius  reach  margin,  R8  long, 
arising  near  middle  of  wing;  larvae  eruciform.  Principally  Hol- 
arctic.  (Cylindrotoma  (Fig.  468),  Liogma,  Triogma,  Phal- 
acrocera;  Stibadocera,  oriental)    CYLINDROT6MIDjE 

Four  branches  of  radius  reaching  margin,  if  but  three  branches 
reach  margin  Ri  ends  in  costa  and  Rs  usually  arises  beyond 
middle  of  wing.  A  large,  cosmopolitan  family.  (LIMNOBlID/E). 

LIMONIIDjE 

a.  Tibiae  spurred  at  tip  b 

Tibiae  not  spurred  at  tip  f 

b.  Antennae  with  six  to  ten  joints;  all  tibiae  with  strong  spurs c 

Antennae  with  more  than  ten  joints   d 

c.  Discal  cell  closed.    (Penthoptera)    PENTHOPTERlNiE 

Discal  cell  open.    (Hexatoma,  Anisomera,  Eriocera).    (ANISOM- 

ERlNtf)    HEXATOMIlNiE 

d.  Antennae  twelve-  or  sixteen-jointed;  at  least  hind  tibiae  with  spurs. 

(Crypteria,  Adelphomyia)    CRYPTERIlNiE 

Antennae  with  at  least  sixteen  joints;  all  tibiae  spurred;  discal  cell 
closed e 

e.  Sc2  located  beyond  origin  of  Rs;  eyes  bare.   (Limnophila  (Fig.  469), 

Dactylobius,  Epiphragma)    LIMNOPHILlNiE 

SC2  located  before  origin  of  Rs;  wings  mostly  glabrous;  discal  cell 
usually  closed;  at  least  hind  tibiae  with  apical  spurs;  eyes  hairy. 
(Pedicia,  Dicranota,  Rhaphiolabis,  Tricyphona,  tJla) 

PEDICIINLE 

f.  Radius  with  four  branches  reaching  margin;  wing-membrane  or  at 

least  veins  and  margin  strongly  hairy;  antennae  sixteen-jointed. 
(Polymeda  (=  Erioptera);  Chionea  (wingless);  Cladura,  Gno- 
phomyia,  Gonomyia,  Helobia,  Molophilus,  Ormosia,  Trimicra). 

(ERIOPTER1N&)    POLYMIDINjE 

Radius  with  three  branches  reaching  margin   g 
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g.  Antennae  usually  sixteen-jointed,  rarely  twelve-jointed  (Toxorhina) 
or  fifteen-jointed  {Elephantomyia);  tarsal  claws  usually  without 
teeth  beneath.  (Antocha,  Atarba,  Dicranoptycha,  Elephantomyia, 
Megarhina  (  =  Helius,  =  Rhamphidia),  Teucholabis).  (MEGA- 

RHYN1NA1)   ANTOCHIN^E 

Antennae  fourteen-jointed;  claws  with  teeth  beneath;  Cu2  not 
strongly  bent.  (Limonia  (=  Limnbbia),  Dicranomyia,  Discobola, 
Geranomyia,  Rhipidia).    (LIMNOBIINAI)   LIMONIINjE 

9.  Wing  membrane  with  a  secondary  venation  due  to  creases  from 
the  folding  of  the  wing  in  the  pupa;  legs  long  and  slender; 


479 


476. 
477. 
478. 
479. 
480. 
481. 


10. 


Figs.  476-481.  Blepharoceridae,  Deuterophlebiida: 

Deuterophlebia  (Edwards)  Deuterophlebiidae. 
Hammatorrhina,  wing  (Bezzi)  Blepharoceridas. 
Blepharocera,  wing  (Comstock)  Blepharoceridx. 
Paltostoma,  wing  (Williston)  Blepharoceridac. 
Bibiocephala  (Cole)  Blepharoceridae. 
Edwardsina,  wing  (Alexander)  Blepharoceridae. 

hygrophilous   species,  frequenting  swift-running   streams,   where 

their  larvae  live  10 

Wings  without  an  extensive  secondary  venation 11 

Wings  large,  densely  covered  with  fine  hairs,  true  veins  almost 
absent  but  an  elaborate  fan-like  development  of  secondary  folds 
present;  antennae  excessively  long,  six-jointed;  ocelli  and  mouth- 
parts  absent.   (Deuterophlebia,  India  (Fig.  476)). 

DEUTEROPHLEBilIXE 
Secondary   venation   forming  a  delicate  network  like   spider  web- 
bing, in  addition  to  the  primary  veins;  mesonotum  with  a  V- 
shaped  suture;  ocelli  and  mouthparts  present;  eyes  usually  divided 
horizontally  into  two  parts   by  an  unfaceted  stripe;   hind  coxae 
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broadly  attached  to  thorax.  Widespread,  mainly  Holarctic  and 
Neotropical.    {ASTHZNID&,  LIPONEVRIDrf). 

BLEPHAROCERID^E 

a.  Wings  with  M3  arising  from  middle  of  upper  branch  of  cubital  fork 

(M4)  (Fig.  481),  m-cu  crossvein  present  and  almost  in  transverse 
alignment  with  r-m  crossvein  and  the  short  angulate  bases  of 
R44.5  and  Rs,  a  long  spur  from  Rs  projecting  basal  to  the  angula- 
tion, radius  four-branched;  front  trochanters  scarcely  half  as  long 
as  coxa:.  (Edwardsina,  Neantarc.  (Fig.  481)).  EDWARDSlN^E 
Wing  with  M3  free  or  absent,  when  present  disconnected  from  the 
other  veins;  if  m-cu  crossvein  is  present  it  is  not  in  alignment 
with  the  angulations  of  the  branches  of  the  radius,  Rs  without 
basal  spur;  front  trochanters  nearly  as  long  as  coxae  b 

b.  Fourth  vein  bifurcate,  the  lower  branch  (M3)  disconnected  from 

the  upper  (M1+2);  second  and  third  veins  subequal  in  length, 
usually  arising  separately  from  the  cell;  eight  veins  reaching 
margin.     (Blepharocera    (Fig.    478),    Bibiocephala    (Fig.    480), 

Liponeura,  Philorus,  Holarc.)   BLEPHAROCERIN^E 

Fourth  vein  (Mi  +  3)  simple;  R2  short  or  absent  c 

c.  Labial  palpi  small,  usually  oval  and  pubescent,  much  shorter  than 

basal  part  of  labium,  if  somewhat  longer  the  palpi  are  rigid 
and  the  whole  labium  is  reduced;  third  vein  forked,  i.e.  the 
second  vein  (R2  +  3)   short,  arising  from  the  third  vein   (R4+5) 

near  its  tip;  seven  veins  reaching  margin d 

Labial  palpi  very  long,  slender,  bare,  usually  curled  outwardly; 
basal  part  of  labium  also  long;  maxillary  palpi  one-jointed;  no 
macrotrichia  on  Ri;  R8  forked  near  tip,  or  simple,  or  absent; 
only  five  or  six  veins  reaching  margin.  (Apistomyia,  widespr.; 
Hammatorrhina  (Fig.  477),  Ind.;  Neocurupira,  Peritheates, 
Austr.)    : .  .  .APISTOMYiNLfc 

d.  Hind    tibiae   spurred;   claws   of   both   sexes   similar;    female   with 

strong  mandibles.   (Paltostoma  (Fig.  479),  Curupira,  Kellogglna, 

Limonicola,  Neotrop.)    PALTOSTOMATINjE 

Hind  tibiae  without  spurs;  male  holoptic,  claws  wanting;  female 
dichoptic,  claws  dentate,  mouthparts  atrophied.  (Hapalothrix, 
Eur.)  HAPALOTRICHIN^ 

11.  Costa  continuing  around  the  wing-margin,  although  often  weaker 

along  hind  margin 12 

Costa  disappearing  beyond  tip  of  wing 18 

12.  At  least  nine  veins  reaching  wing-margin 13 

Less  than  nine  veins  terminating  in  the  margin  of  the  wing;  often 

holoptic 17 

13.  Wing-veins,   including   hind   margin,   very   hairy   or   scaly    (Figs. 

484,  490);  body  and  legs  hairy  or  scaly;  ocelli  absent 14 
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Veins  not  fringed  with  flat  scales;  body  and  legs  not  scaly;  sub- 
costa  ending  in  costa  at  or  beyond  middle  of  wing;  dichoptic; 

legs  long  and  slender  16 

14.  Wings  short  and  broadly  ovate  or  pointed  (Fig.  484),  held  sloping 
roof-like  against  the  body  when  at  rest,  no  crossveins  except 
sometimes  near  base,  Sc  very  short,  weak,  ending  free,  radius 
usually  five-branched;  tibiae  without  apical  spurs;  second  an- 
tennal  joint  not  enlarged;  small,  apparently  robust  species  with 
densely  hairy  body,  legs  and  wings;  widespread,  mostly  in  warm 
or  temperate  regions.  Moth-flies PSYCHODIDAE 


484 

Figs.  482-486.  Psychodidae 


482.  Bruchomyia,  wing  (Alexander)  Psychodidae. 

483.  Sycorax,  wing  (Eaton)  Psychodidae. 

484.  Pericoma,  wing.  Psychodidae. 

485.  Psychoda  (Cole)  Psychodidae. 

486.  Phlebotomus,  wing  (Alexander)  Psychodidae. 


a.  Radial  sector  with  four  branches  (Figs.  482,  486)  b 

Radial   sector  with   three   branches,   Sc   short  and   apically   erect; 

(Trichomyia,  Lepria,  Sycorax  (Fig.  483))       TRICHOMYIINjE 

Radial  sector  with  two  branches,  R2  +  3  one-branched.    (Horaiella, 

India)   HORAIELLIINLE 

b.  Distal  section  of  Cui  elongate,  extending  generally  parallel  to  M4, 

cell  M4  about  equal  to  cell  M3  along  the  wing-margin,  Sc  re- 
duced. (Psychoda  (Fig.  485),  Maruina,  Pericoma  (Fig.  484), 
Telmatoscopus,  Termitadelphus  Ulomyia)  PSYCHODI1NLE 
Distal  section  of  Cui  short,  bent  toward  the  axilla,  cell  M4  at  wing- 
margin  at  least  as  wide  as  cell  Cu,  Sc  long,  Sc2  and  usually  Sci 
preserved    c 

c.  Radial  sector  pectinately  four-branched;  mouthparts  elongate,  formed 

for  sucking  blood.   Sand-flies.    (Phlebotomus  (Fig.  486)) 

PHLEBOTOMIN^: 
Radial  sector  dichotomously  four-branched;  mouthparts  not  formed 
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for  sucking  blood.  (Bruchomyia  (Fig.  482),  Nemopalpus, 
Neotrop.).  (NEMOPALPlN/E) BRUCHOMYIlN^E 

Wings  longer  and  narrow  (Fig.  490),  not  held  sloping  against  the 
sides  of  the  body,  wing-margin  and  veins  scaly,  Sc  ending  in  costa 
beyond  middle  of  wing,  radius  four-branched;  antennae  of  male 
usually  feathered  with  long  hairs;  second  antennal  joint  enlarged: 
slender  species,  usually  with  long,  moderately  hairy  or  scaly  legs. 

In  all  regions,  many  species 15 

15.  Proboscis  short,  not  fitted  for  piercing;  wings  hairy,  scaled  only  at 
margin;  mesosternum  without  ridge;  sternopleura  divided  by 
transverse  suture;  lateral  sclerite  of  metasternum  much  reduced, 
not  triangular  (Fig.  488).  (Corethra  (=  Mochlonyx),  Chao- 
borus  (  =  Sayomyia),  Corethrella,  Eucorethra  (  =  Pelorempis). 
(CHAOB6R1DA1)   CORETHRID^E 

Proboscis  much  longer  than  head,  firm,  of  female  adapted  for 
piercing  (except  Toxorhynchites),  palpi  porrect;  wings  always 
fully  scaled;  mesosternum  ridged;  sternopleura  not  divided  by 
transverse  suture  (except  Uranotamiini,  Fig.  487);  lateral  sclerite 
of  metasternum  forming  a  triangular  piece  between  the  bases  of 
middle  and  hind  coxae  CULf CID^E 

a.  Palpi  of  female  more  than  one-third  as  long  as  proboscis;  abdomen 

sometimes  without  scales,  first  tergite  without  scales,  sternites 
nearly  always  without  scales;  scutellum  crescent-shaped,  with 
marginal  bristles  evenly  distributed;  larva  without  respiratory 
siphon,  resting  horizontally  at  surface  of  water;  eggs  provided 
with  lateral  floats.    (Anopheles  (Malaria  mosquitoes);  Bironella, 

E.  Ind.;  Chagasia,  Neotrop.) ANOPHELIN^E 

Palpi  of  female  less  than  one-third  as  long  as  proboscis;  abdomen 
always  scaled:  larva  with  well  developed  respiratory  siphon;  eggs 
without  lateral  floats  b 

b.  Scutellum  evenly  rounded;  clypeus  much  broader  than  long;  pro- 

boscis rigid,  apically  curving  back;  calypteres  not  ciliated;  bright- 
scaled,  day-flying,  not  blood-sucking,  feeding  on  nectar  of  flowers. 
(Megarhinus).    (MEGARHINlNAl).   TOXORHYNCHITINjE 
Scutellum  trilobed,  with  marginal  bristles  only  on  the  lobes c 

c.  Base  of  hind  coxa  in  line  with  upper  margin  of  lateral  metasternal 

sclerite  which  is  a  small  triangular  piece  located  between  bases  of 
middle  and  hind  coxae:  day-fliers.  (Sabethes,  Goeldia,  Isostomyia, 
Joblotia,  Limatus,  Menolepis,  Miamyia,  Wyeomyia). 

SABETHINLE 
Base  of  hind  coxa,  distinctly  below  upper  margin  of  lateral  meta- 
sternal sclerite;  body  scales  usually  sparse  and  rarely  with  metallic 
colors:  disease-bearing  or  obnoxious  mosquitoes d 

d.  Anal  vein  extending  well  beyond  fork  of  cubitus;  wings  villose; 


314 


bulletin:  museum  of  comparative  zoology 


upper  calypter  usually  ciliated.  (Culex  (C.  quinquefasciatus, 
Filaria  mosquito),  Aedes  {A.  cegypti  (cdlopus)  (  =  Stego- 
myia  jasciata),  Yellow-fever  and  Dengue-fever  mosquito), 
Deinocerites,  Eretmapodites,  Afr.;  Haemagogus,  Neotrop.;  Lutzia, 
Ochlerotatus,   Orthopodomyia,  Psorophora,  Taeniorhynchus    ( = 

Mansonia),  Theobaldia  (  =  Culiseta)) CULICiNiE 

Anal  vein  ending  opposite  or  before  fork  of  cubitus;  wings   not 
villose;  calypteres  not  ciliate.   (Uranotaenia  (Fig.  487)). 

URANOTiENIiN,E 

16.  Radius  with  four  nearly  parallel  curving  branches  (Fig.  489), 
the  second  vein  (R34.4)  strongly  arched,  R5  ending  beyond  apex 
of  wing;  basal  cells  reaching  distinctly  beyond  middle  of  wing, 
coextensive;  ocelli  absent;  joints  of  flagellum  of  antennae  in- 
distinctly separated.  Few  species,  widespread,  but  mostly 
Holarctic.  (Dixa  (Fig.  489);  Microdixa,  Eur.;  Neodixa,  N. 
Zeal.) DfXID^E 


488. 

489. 
490. 


487 


488 


Figs.  487-490.  Culicidae,  Corethridae,  Dixidae 

487.    Uranotaenia,  side  view  of  thorax  (Dyar  and  Shannon)  Culicidae. 

1,    sternopleura;    2,    mesepimeron;    3,    merite    of    middle    coxa;    A,    front 

coxa;  B,  middle  coxa;  C,  hind  coxa. 
Eucorethra,  side  view  of  thorax  (Dyar  and  Shannon)  Corethridae.    Explanation 

of  parts  same  as  for  Fig.  487. 
Dixa,  wing.   Dixidae. 
Culex,  wing.  Culicidae. 

Radius  with  three  to  five  branches  (Fig.  492),  the  second  vein 
ending  before  apex  of  wing;  basal  cells  usually  not  extending 
beyond  middle  of  wing,  the  second  basal  cell  always  shorter 
than  first;  ocelli  well  developed;  antennae  8-  to  18-jointed,  the 
joints    distinctly    separated.     Rare.     (Hesperinus     (Fig.    492); 

Cramptonomyia,  western  Nearc.)    HESPERfNID/E 

17.  Antennae  composed  apparently  of  two  thick  basal  joints  and  a 
terminal  nine-  or  ten-jointed  arista;  wings  with  seven  longi- 
tudinal veins  (Fig.  493),  media  unbranched,  both  basal  cells 
closed,  second  basal  cell  short;  both  sexes  holopdc,  ocelli  absent. 
Small,    rare,    woodland    species,    occurring    in    Europe,    North 
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a. 


America  and  the  Canary  Islands.    (Thaumalea  (  =  Orphnephila) 
(Fig.  493),  Androprosopa).  (ORPHNEPHlLIDrf) 

THAUMAL£ID,E 

Antennae  long,  composed  of  10  to  36  cylindrical  or  bead-like  joints; 

wings  with  greatly  reduced  venation,  second  basal  cell  open.  (Figs. 

494-496)   CECIDOMYIIDjE  or  ITONfDIM; 

Wings  broad,  with  three  or  at  most  six  longitudinal  veins,  some- 
times media  and  cubitus  branches  stalked,  crossveins  apparently 
wanting;  abdomen  not  swollen;  eyes  round  or  reniform,  sometimes 
with  confluent  projections  above  antenna! :  delicate,  often  minute 
species.  Gall  gnats;  widespread,  principally  Holarctic b 


Figs.  491-496.  Pachyneuridae,  Hesperinidae,  Thaumaleidae,  Cecidomyiidae 

491.  Axymyia,  wing  (Edwards)  Pachyneuridae. 

492.  Hesperinus,  wing  (Johannsen)  Hesperinidae. 

493.  Thaumalea,  wing  (Williston)  Thaumaleidae. 

494.  Mayetiola.  Cecidomyiidae. 

495.  Hormosomyia  (Cole)  Cecidomyiidae. 

496.  Lestremia,  wing  (KiefTer)  Cecidomyiidae. 


Wings  much  atrophied  (Fig.  670)  crumpled,  with  two  longitudinal 
and  two  crossveins;  first  five  segments  of  abdomen  enormously 
swollen,  the  apical  four  segments  small  and  slender,  forming  a 
post-abdomen;  eyes  confluent  above,  separated  below  antennae: 
adults  found  exclusively  in  nests  of  termites.  (Termitomastus 
(Fig.  670),  South  America).    (See  couplet  155) 

TERMITOMASTIN^ 

Wing-membrane  peculiarly  pubescent,  the  hairs  (macrotrichia) 
directed  toward  base  of  wing;  eyes  bridged  above  or  nearly  so; 
tarsi  five-jointed c 

Wing-membrane  with  simple  microscopic  pubescence;  metatarsus 
longer  than  following  joint,  or  the  tarsi  with  less  than  five 
joints;  eyes  usually  without  bridge  above;  ocelli   absent;   media 
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wanting  or  represented  by  a  fold.  (Heteropeza,  Brachyneura, 
Lasiopteryx,  Leptosyna,  Miastor,  Oligarces)      HETEROPEZINjE 

c.  Media  (Mi+2)  forked  or  simple,  radial  sector  present  but  some- 
times crowded  close  to  costa;  ocelli  present;  metatarsus  longer 
than  following  joint.  (Lestremia  (Fig.  496),  Asynapta,  Campylo- 
myza,  Hormosomyia  (Fig.  495),  Micromyia,  Monardia,  Prionel- 
lus,  Strobliella,  Winnertzia)   (CAMPY  LOMYZlNAi). 

LESTREMIIN^ 
Media  with  anterior  branch  (Mi+2)  wanting,  M3  +  4  absent  or 
represented  by  a  fold;  ocelli  absent;  metatarsus  much  shorter  than 
following  joint;  antennal  joints  with  whorls  of  looped  threads,  or 
sometimes  with  horseshoe-like  appendages.  (Cecidomyia  or 
Itonida,  Asphonodylia,  Asteromyia,  Colpodia,  Contarinia  (C. 
joknsoni,  Grape  blossom-midge;  C.  pyrivora,  Pear  midge), 
Dasyneura  (D.  rhodophaga,  Rose  midge;  D.  trijolii,  Clover  leaf 
midge),  Diarthronomyia  (D.  hypogcea,  Chrysanthemum  gall- 
midge),  Diplosis,  Lasioptera,  Oligotrophus,  Phytophaga  (P. 
(Mayetibla)  destructor,  Hessian  fly,  Fig.  494),  Porricondyla, 
Rhabdophaga)  CECIDOMYIlN^  or  ITONIDIN^E 

18.  Discal  cell  present  in  middle  of  wing  contiguous  to  end  of  basal 

cells  (Fig.  500),  media  four-branched,  eight  veins  reaching  wing- 
margin;  cells  of  wing  with  abundant  macrotrichia;  ocelli  present; 
dichoptic;  antennae  12-  to  16-jointed;  pulvilli  wanting,  but 
empodium  pulvilliform.  Widespread,  not  many  species.  (Silvfcola 
(=  Anhopus,  =  Rhyphus,  =  Phryne)  (Figs.  465E,  500),  Lobo- 
gaster,  Olbiogaster).    (AN1SOP6D1D&,  PHRYNElDAl,  RHY- 

PHIDM)    SILVICOLIDjE 

Wings  without  a  discal  cell  formed  between  branches  of  the  usually 
petiolate   media    19 

19.  Ocelli  present,  sometimes  the  lateral  ocelli  next  to  the  eyes  and  the 

middle  one  vestigial  or  absent  (PROTOPHTHALMIA)    . ...  20 

Ocelli  absent  or  at  most  vestigial;  posterior  spiracle  placed  high; 

coxae  not  lengthened  34 

20.  Second  basal  cell  present  (Fig.  501),  usually  longer  than  the  first 

basal  and  attaining  middle  of  wing  (shorter  than  first  in  Plecia 
(Fig.  499)  which  has  third  vein  furcate),  anterior  veins  strong; 
pulvilli  present;  antennae  usually  shorter  than  thorax,  rather 
stout,  without  constrictions  between  joints;  male  holoptic,  eyes 
large  and  divided  into  upper  and  lower  parts;  palpi  four-jointed. 
Widespread,  mostly  Holarctic.     March  flies   BIBIONID^ 

a.    Third  vein  furcate;  front  femora  not  thickened.    (Plecia  (Fig.  499), 

Penthetria)  PLECIlNiE 

Third  vein   simple;   front   femora   thickened.    (Bibio   (Fig.   501), 
Bibiodes,  Philia,  Dilophus) BIBIONlNjE 
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Second  basal  cell  imperfectly  separated  from  first  (i.e.  base  of  media 
weak  or  undeveloped),  or  apically  open,  or  very  short,  never 
longer  than  first  basal  cell;  pul villi  absent  or  very  minute  ...  .21 
21.  At  least  the  four  posterior  tibiae  without  apical  spurs  (Fig.  498); 
coxae  short,  much  less  than  half  the  length  of  femora;  antennae 
short  and  robust,  10-  or  11 -jointed,  the  middle  joints  shorter 
than  broad;  anterior  veins  strong,  crowded  close  to  costa,  other 
veins  weak  and  inconspicuous,  m-cu  crossvein  absent;  eyes 
contiguous  or  nearly  so;  palpi  one-jointed.  Minute  species,  mostly 
Holarctic 22 

All  tibiae  with  apical  spurs  (compare  Fig.  502);  coxae  longer, 
usually  about  half  the  length  of  femora  23 


Figs.  497-501.    Scatopsidae,  Bibionidae,  Silvicolidae 

497.  Canthyloscelis,  wing  (Edwards)  Scatopsidae. 

498.  Scatopse  (Cole)  Scatopsidae. 

499.  Plecia,  wing.  Bibionidae. 

500.  Silvicola,  wing.  Silvicolidae. 

501.  Bibio,  male.   Bibionidae. 


22.  Third  vein  forked,  i.e.  R3  arising  from  R5,  costa  reaching  much 

beyond  R5,  anal  vein  reaching  margin.   (Corynoscelis,  Synneuron, 

Holarc;  Canthyloscelis  (Fig.  497),  Austr.)    CORYNOSCfeLID^ 

Third  vein  (Rs)  simple;  costa  scarcely  continued  beyond  third  vein, 

anal  vein  wanting    SCAT6PSID;E 

a.  Holoptic,  face  narrow,  eyes  finely  hairy;  front  tibiae  without  apical 
spine;  mesonotum  not  elevated  in  front.  (Scatopse  (Fig.  498), 
Aldrovandiella,    Anapausis,   Reichertella,   Rhegmoclema,    Swam- 

merdameUa)   > SCATOPSlNLE 

Dichoptic,  face  rather  broad,  eyes  bare;  front  tibiae  ending  in  a 
spine;  mesonotum  elevated  in  front.    (Aspistes,  Arthria) 

ASPISTIN^E 

23.  Radial   sector   with   three   branches,   i.e.   second    longitudinal    vein 

forked,  the  second  vein  (Ro  +  3)  arising  from  the  third  (R5)  at 
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or  before  the  anterior  crossvein  (r-m)  (Fig.  491);  antennae  15- 
jointed,  the  joints  longer  than  wide;  male  dichoptic;  coxae  not 
lengthened.   (Pachyneura,  Palaearc;  Axymyia  (Fig.  491),  Nearc.) 

PACHYNEtJRIDiE 
Radial  sector  with  two  branches  24 

24.  Second  basal  cell  apically  widely  open,  the  posterior  branch  of  the 

media  when  complete  arising  from  the  cubitus  usually  near  the 
base,  anal  vein  incomplete,  not  reaching  margin  of  wing   (see 

Fig.   504)    25 

Second  basal  cell  closed  (see  Fig.  506),  the  apparent  crossvein  (/.<?. 
the  angular  origin  of  M4)  sometimes  located  close  to  base  of 
wing  (Fig.  507),  or  the  media  and  cubitus  coalescent  where  the 
crossvein  usually  is  located,  or  when  the  basal  section  of  M 
is  wanting,  the  media  appears  to  arise  from  Cuj;  anal  vein 
reaching  margin  at  least  as  a  fold 29 

25.  Anterior  branch  (R2+3)  of  radial  sector  abruptly  extending  to  R1} 

appearing  like  an  extra  crossvein  closing  the  small  rectangular 
or  trapezoidal  cell  Ri  (Fig.  503);  Sc  usually  reaching  cell  Rjj 
ocelli  usually  remote  from  eye-margin;  microscopic  hairs  of 
wing-membrane  typically  irregularly  scattered  or  the  wings 
pubescent.  Many  genera;  Europe,  America,  Australia. 

SCIOPHiLIM: 

a.  Wings    pubescent;    usually    three    ocelli.     (Sciophila    (Fig.    503), 

Allocotocera,  Diomonus,  Leptomorphus,  Monoclona,  Neurotelia, 

Polylepta,    Syntemna)     SCIOPHILiNiE 

Wings  only  microscopically  hairy b 

b.  Three  ocelli;  tibial  bristles  irregular   c 

Two    ocelli    close    together;    tibial    bristles    in    rows.     (Mycomyia, 

Neoempheria)    MYCOMYIlN^E 

c.  Fork  of  M  longer  than  its  petiole,  Rj  long.  (Gnoriste,  Boletlna  (Fig. 

505),  Coelosia,  Dziedzickia,  Synapha) GNORISTlN^E 

Fork  of  M  subequal  to  its  petiole,  Ri  short.  (Leia  (  =  Neoglaphy- 
roptera),  Docosia,  Novackia,  Pnyxia  (male),  Rondaniella, 
Tetragoneura) LEIIN^E 

Radial  sector  not  branched,  the  cell  Rx  open  to  the  wing-margin; 
Sc  usually  vestigial;  microscopic  hairs  of  wing-membrane  sed- 
ately arranged  26 

26.  Coxae  much  elongated,  fully  half  the  length  of  femora;  r-m  cross- 

vein  usually  distinctly  angulated  from  the  second  section  of 
radial  sector  (Fig.  505);  cubitus  usually  formed  and  long  petio- 
late,  rarely  simple;  eyes  oval  or  reniform  but  without  bridging 
projections    above    antennae;    palpi    4-    or    5-jointed;    prothorax 

with    bristles     27 

Coxae  not  greatly  elongated,  somewhat  less  than  half  the  length 
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of  the  femora;  r-m  crossvein  appearing  like  a  continuation  of 
the  strong  second  section  of  the  radial  sector  (Fig.  504),  pos- 
terior veins  weak,  cubitus  forked  near  base  of  wing,  m-cu  cross- 
vein  absent;  eyes  more  or  less  completely  connected  by  a  narrow 
projection  above  base  of  antennae;  palpi  3-,  2-,  or  1 -jointed. 
Cosmopolitan SCIARID.E  or  LYCORIIDjE 

Third  vein  forked.    (Cratyna)    CRATYNiNiE 

Third  vein  simple   b 

Cubitus  and  M4  forking  beyond  origin  of  Mi+2-    (Megalosphys, 
Fungivorides,  Phorodonta) MEGALOSPFmlNLE 

Cubitus  and  M4  forking  before  or  opposite  origin  of  Mi +2 c 


504 

Figs.  502-505.    Mycetophilidae,  Sciophilidae,  Sciaridae 

502.  Mycetophila  (Johannsen)  Mycetophilidae. 

503.  Sciophila,  wing  (Johannsen)  Sciophilidae. 

504.  Sciara,  wing  (Johannsen)  Sciaridae. 

505.  BoleUna,  male  (Cole)  Mycetophilidae. 


c.   Medial  cell  (between  Mi  and  M2)  not  wider  than  adjacent  cells. 
(Sciara  or  Lycoria  (Fig.  504),  Epidapus  (wingless),  Plastosciara, 

Psilosciara)   SOARING  or  LYCORIiN^E 

Medial  cell  much  wider  than  adjacent  cells;   male  antennae  with 
flagellar  joints  cylindrical  and  long-stalked.   (Zygoneura,  Eur.) 

ZYGONEURiN^E 

27.  Ri  and  Rs  running  separately  to  base  of  wing,  traces  of  base  of 

R2+3  present;  proboscis  long.    (Lygistorrhina,  Austr.) 

LYGISTORRHfNIM: 

Rs  arising  from  Ri  well  beyond  base  of  wing,  or  base  of  R8  wanting; 

R2+3  not  present 28 

28.  Antennae  inserted  plainly  above  middle  of  head;  pronotum  without 

bristles;  occiput  flattened,  orbital  bristles  seriate;  media  with  only 
apical  disconnected  parts  present.    (Mandta,  Holarc.) 

MAN6TID.E 
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Antennae  inserted  at  middle  of  head;  pronotal  bristles  developed; 
occiput  convex,  orbital  bristles  not  seriate;  base  of  media  developed, 
at  most  the  forward  branch  interrupted.  The  dominant  family  of 
Fungus-gnats.    Widespread. 

MYCETOPHILIM;  or  FUNGIVORIDjE  * 

a.    Mesopleurae  without  bristles;  empodium  undeveloped  or  vestigial; 
tibial   bristles    short.     (Exechia,   Allodia,   Anatella,    Brachypeza, 

Rhymosia)   EXECHIlN^ 

Mesopleurae  with  bristles;  empodium  usually  well  developed. 
(Mycetophila  or  Fungivora  (Fig.  502),  Dynatosoma,  Phronia, 
Polyxena  (=  Cordyla),  Trichoma,  Zygomyia) 

MYCETOPHILIN^E  or  FUNGIVORIN^ 

29.  Second  basal  cell  minute,  much  shorter  than  first  basal  cell  due  to 
the  proximal  location  of  the  apparent  m-cu  crossvein  (Fig.  507), 
radius  three-branched,  the  middle  branch  short  and  commonly 
ending  in  Ri  near  its  tip;  Sc  complete;  basal  and  middle  sections 


609^' 


510  c"-  t% 


51lA,  Cu,    Mq- 


512 


Figs.  506-512.  Mycetobiidze,  Bolitophilidac,  Diadocidiidae, 
Ditomyiidac,  Ceroplatidat,  Macroceridac 


506.  Palaeoplatyura,  wing  (Johannsen)  Mycetobiidae. 

507.  Bolitophila,  wing  (Johannsen)  Bolitophilidae. 

508.  Macrocera,  wing.  Macroceridse. 

509.  Mycetobia,  wing  (Johannsen)  Mycetobiidse. 

510.  Diadocidia,  wing  (Johannsen)  Diadocidiidae. 

511.  Ditomyia,  wing  (Johannsen)  Ditomyiidse. 

512.  Ceroplatus,  wing.  Ceroplatidae. 

of    media    continuous;    mesonotum    without    rows    of    bristles. 
(Bolitophila  (Fig.  507),  Arachnocampa,  Austr.,  Bolitophilella). 

BOLITOPHlLID^E 

Second  basal  cell  nearly  or  quite  as  long  as  first,  sometimes  con- 
fluent with  it 30 

*  If  subcosta  is  well-developed,  r-m  crossvein  transverse,  media  once  forked,  M3 
and  cubitus  simple  and  complete,  and  the  mesonotum  is  coated  with  white  scales 
compare  ALLACTONEURID/E  {Allactoneura,  Java). 
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30.  Radius  three-branched;  if  the  basal  cells  are  coextensive  and   the 

crossveins   transverse   then   the    Sc   meets   the   costa   beyond   the 

basal  fourth  of  the  wing 31 

Radius  two-branched  (Fig.  510);  Sc  short,  evanescent;  basal  cells 
coextensive  and  more  or  less  fused,  the  two  crossveins  in  the 
same  straight  line  perpendicular  to  the  wing-axis;  mesonotum 
with  rows  of  bristles.  Holarctic.   (Diadocidia  (Fig.  510)). 

DIADOCIDlID/E 

31.  Anterior  crossvein  (r-m)  present  though  short  (Fig.  509);  middle 

branch  of  radius  (R3)  usually  arising  from  the  third  vein  (R5) 
before  the  middle  of  that  vein  and  usually  much  longer  than 

half  of  R5 32 

Anterior  crossvein  (r-m)  obliterated  by  the  coalescence  of  the  radial 
sector  and  the  media  for  a  short  distance  where  the  crossvein 
usually  is;  R3  much  shorter  than  half  of  R5  (Fig.  508) 33 

32.  Subcosta  short,   evanescent,   ending   free;   pronotum    with   bristles. 

(Ditomyia  (Fig.  511),  Symmerus) DITOMYIID^ 

Subcosta  relatively  long,  reaching  at  least  one-fourth  the  wing- 
length  and  usually  ending  in  the  costa;  pronotum  without  brisdes. 
(Mycetobia  (Fig.  509),  Palaeoplatyura  (Fig.  506),  Holarc; 
Mesochria,    Seychelles)  MYCETOBIID^ 

33.  Antennae  short,  usually  thick-set  and  often  flattened;  tibial  bristles 

present  though  usually  small,  posterior  tibiae  with  unequal  apical 
spurs;  forks  of  cubitus  evenly  diverging  from  the  beginning. 
Europe,  N.  America,  N.  Africa,  Australia.  (Ceroplatus  (Fig. 
512),  Asindulum,  Cerotelion,  Nervijiincta,  Zelmira  (  =  Apemon, 

=  Platyura).    (PLATYllRIDtf) CEROPLATIDyE 

Antennae  usually  very  slender,  nearly  as  long  as  or  even  much  longer 
than  the  whole  body;  tibiae  without  bristles,  posterior  tibiae  with 
subequal  apical  spurs;  forks  of  apparent  cubitus  (M4  and  Cui) 
parallel  for  a  short  distance  and  then  diverging.  (Macrocera  or 
Euphrosyne  (Fig.  508),  widespr.;  Chiasmoneura,  Indomal.) 

MACROCfiRIDiE  or  EUPHROSYNIDiE 

34.  Wings  long  and  narrow;  cubital  vein  commonly  forked  near  middle 

of  wing  (Fig.  513),  radial  branches  not  greatly  thicker  than  the 
other  veins;  antennae  of  male  often  with  very  long  plumes  and  of 
female  bead-like;  eyes  separated,  sometimes  males  are  holoptic;  first 

abdominal  segment  without  fringed  flap 35 

Wings  broad,  cubitus  forked  at  base,  not  petiolate,  second  basal  cell 
open;  anterior  veins  thick,  others  very  weak  (Fig.  517);  antennae 
about  as  long  as  head,  ten-jointed,  the  flagellar  joints  closely 
united  (Fig.  465B);  male  holoptic;  first  abdominal  tergite  with 
a  conspicuous  fringed  flap-like  scale;  male  metatarsi  usually 
dilated.  Widespread,  mostly  Holarctic  and  Neotropical.  Black- 
flies,  Buffalo-gnats    SIMULIID^E  or  MELUSlNIDiE 
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Ri  joining  costa  about  middle  of  wing;  microtrichia  of  anterior  veins 
hair-like;  male  dichoptic.    (Parasimulium,  Calif.) 

PARASIMULllNiE 

Ri   joining  costa   well   beyond   middle   of  wing;   microtrichia   of 

anterior  veins  more  bristle-like,  sometimes  spiniform  at  least  on 

costa;  male   usually  holoptic    b 

Radial  sector  forked,  the  two  branches  close  together;  second  joint 
of  hind  tarsus  without  dorsal  incision,  the  first  joint  apically 
truncate.     (Prosimulium,    Helodon,    Holarc;    Cnephia,    Nearc; 

Taeniopterna,    Palaearc.)     PROSIMULIlNiE 

Radial  sector  not  forked  c 

Hind  metatarsi  apically  truncate,  front  metatarsi  not  broadened  .  .   d 
Hind  metatarsi  roundly  projecting  below  at  apex  e 


£<     R,      R» 


515  c,     i<v 


f\t 


513. 


616         Cu, 


Figs.  513-517.  Chironomidae,  Ceratopogonidae,  Simuliidae 
Chironomus,  wing  (Kieffer)   Chironomidae. 


514.  Anatopynia,  wing  (Kieffer)  Chironomidse. 

515.  Stenoxenus,  wing  (Kieffer)  Ceratopogonidae. 

516.  Hartomyia,  wing  (Cole)  Ceratopogonidae. 

517.  Simulium  (Lugger)  Simuliidae. 


d. 


Second    joint    of    hind    tarsi    without   dorsal   incision.     (Hellichia, 
Astega,  Palaearc.)   HELLICHIIN^ 

Second  joint  of  hind  tarsi  with  a  deep  incision  on  dorsal  side  toward 
base.    (Ectemnia,  Nearc;  Pternaspatha,  Neotrop.) 

ECTEMNIiNiE 

e.  Second  joint  of  hind  tarsi  without  dorsal  incision;  front  metatarsi 

normal.     (Stegopterna,    Palmare;    Gigantodax,    Neotrop.;    Mal- 

lochella,  Holarc.)   STEGOPTERNiN^E 

Second  joint  of  hind  tarsi  with  a  dorsal  sulcus f 

f.  Front  metatarsi  normal.   (Nevermannia,  Holarc;  Friesia,  Wilhelmia, 

widespr.;  Cnetha,  Schoenbaueria,  Palaearc.)  NEVERMANNIlNiE 
Front  metatarsi  of  both  sexes  flattened  and  broadened.    (Simulium 
or  Melusina  (Fig.  517),  Odagmia,  widespr.;  Boophthora,  Holarc; 
Byssodon,  Nearc;  Edwardsellum,  Ethiop.) 

SIMULIiN^  or  MELUSINiN^E 
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35.  Anterior  branch  of  media  not  forked;  mouthparts  not  chitinized, 
not  fitted  for  piercing;  front  legs  lengthened,  commonly  raised 
up  and  vibrated  when  at  rest;  metanotum  generally  with  median 
longitudinal  furrow  or  keel 

CHIRONOMIM;  or  TENDIPEDID.E 

a.  Crossvein  between  Mi  and  cubitus  present,  i.e.  second  basal  cell 

complete  (Fig.  514)    b 

Crossvein  between  media  and  cubitus  absent,  no  second  basal  cell 
(Fig.  513) ....d 

b.  R2+3  present  and  forked,  i.e.  connected  with  Ri  by  a  crossvein,  or 

absent  altogether;  antennae  with  12  to  15  joints  c 

R2  +  3  present  and  simple,  not  connected  with  Ri  and  always  distinct; 
antennae  usually  with  7  or  8  joints.    (Diamesa)   .   DIAMESlN^E 

c.  Wings   superposed;    R2+3   absent,   Ri   and    R4+5   well   separated; 

metanotum  without  median  furrow.   (Podonomus,  Lasiodiamesa) 

PODONOMIN/E 

Wings  held  roof-like  over  abdomen;  R2+3  usually  present.   (Pelonia 

(  =  Tdnypus),  Ablabesmyia   (=  Pentaneura),  Anatopynia   (Fig. 

514),     Macropelopia,     Procladius,     Protenthes,     Psilotanypus). 

(TANYPODlNtf)  PELOPIilNLE 

d.  Front  metatarsus  shorter  than  tibia,  the  latter  with  spur,  hind  tibia 

with  one  or  two  spurs,  and  usually  with  a  terminal  pecten  of  free 

spicules;  last  joint  of  male  styles  folded  inward   e 

Front  metatarsus  nearly  always  longer  than  tibia,  the  latter  rarely 
with  spur,  hind  tibia  with  pecten,  which  often  has  an  interrupted 
space  devoid  of  spicules;  last  joint  of  male  styles  extending  rigidly 
backward.  (Chironomus  or  Tendipes  (Fig.  513),  Micropsectra, 
Polypedilum,  Tanytarsus) 

CHIRONOMINjE  or  TENDIPEDIN^E 

e.  Pronotal  lobes  broadly  separated;  anepisternal  suture  obsolete;  male 

antennae  not  plumose.    Seashore  species.    (Clunio,  Telmatogeton, 

Thalassomyia)     CLUNIONlNiE 

Pronotum  scarcely  divided;  anepisternal  suture  well  developed  (i.e. 
an  oblique  slash-like  cleft  extending  from  base  of  wing  nearly  to 
front  coxa,  as  in  Fig.  487);  male  antennae  normally  plumose  .  .  .   f 

f.  Ri  wholly  fused  with  R4  +  5  and  forming  a  stigma  with  the  costa  at 

most  at  two-thirds  the  wing-length,  a  false  vein  extending  close 
to  costa  from  the  stigma  nearly  to  tip  of  wing.    (Corynoneura, 

Thienemanniella) , CORYNONEURlNjE 

Ri  and  R4  +  5  separated,  not  fused  with  the  costa,  the  end  of  the 
costa  surpassing  two-thirds  wing-length,  no  such  false  vein 
present.  (Orthocladius,  Chaetocladius,  Cricotopus,  Limnophyes, 
Metriocnemis,  Psectrocladius,  Smittia,  Spaniotoma  (  =  Camptoclh- 
dius),  Trichocladius)   (HYDROBrfNlNJE). 

ORTHOCLADiNyE 
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Media  forked  (Fig.  516);  mouthparts  chitinized,  fitted  for  piercing; 
postnotum  gently  rounded,  without  median  furrow;  front  legs  not 
lengthened.  Mainly  Holarctic.  Punkies,  No-see-ums,  Sand-flies. 
(Ceratopogon  or  Helea,  Bezzia,  Culicoides,  Dasyhelea,  Forcipo- 
myia,  Hartomyia,  Palpomyia).  (Including  JOHANNSENO- 
MYlIDAi,  STEN0X&N1DA?) 

CERATOPOGONIDjE  or  HELEIDjE 

Suborder  Brachycera,  Section  Orthorrhapha 

36.    Last  tarsal  joint  furnished  with  three  nearly  equal  pads  under  the 

tarsal  claws,  i.e.  empodium  developed  pulvilliform   (Fig.  534); 

head  and  thorax  with  no  strong  brisdes;  anal  cell  closed  near 

margin,  or  even  narrowly  open;  third  vein  almost  always  forked, 

i.e.  B-4  and  R5  separate   37 

Empodium  wanting  or  replaced  by  a  brisdy  hair,  therefore  only 
two  tarsal  pads  (pulvilli)  (Fig.  557)  very  rarely  the  pulvilli  also 
absent;  bristles  often  well  developed;  third  antennal  joint  never 
truly  annulated    47 


Fig.  518.    Brachycerous  Antennae  (Orthorrhapha) 

A,  Rhachkerus  (Vollenhoven)  Rhachiceridae;  B,  Subulonia  (Enderlein)  Solvidae; 
C,  Ccenomyia  (Verrall)  Coenomyiidae;  D,  Xylophagus  (Verrall)  Xylophagidae; 
E,  Tabanus  (Verrall)  Tabanidae;  F,  Bombylius  (Verrall)  Bombyliidae;  G. 
Thereva   (Verrall)   Therevidae. 


37.  Third  antennal  joint  complex,  annulated  into  three  to  eight  appar- 

ent segments  (Fig.  518  B-E),  or  the  antennae  more  than  three- 
jointed,    rarely    (some    Stratiomyiidas)    the    third    complex-joint 

bearing  an  elongate  arista  (Fig.  520)   38 

Antenna:  three-jointed,  the  third  joint  compact,  not  composed  of 
rings  (Fig.  518  F,  G),  usually  bearing  an  elongate  arista  or  style, 
rarely  the  two  basal  joints  fused   44 

38.  Prefurca   (first  section  of  Rs)   short,  i.e.  R8  arising  opposite   first 

fork  of  M  which  forms  the  base  of  the  discal  cell   (Fig.  521); 
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tibial  spurs  wanting,  at  most  middle  tibiae  with  a  slight  spur; 

proboscis  short 39 

Prefurca  longer,  i.e.  Rs  arises  distinctly  before  base  of  discal  cell 
(Fig.  526);  at  least  middle  tibiae  with  distinct  spurs;  costa  con- 
tinuing around  hind  margin  of  wing  as  the  ambient  vein 41 

39.  Second  vein  (R2  +  3)  arising  at  or  beyond  anterior  crossvein  (r-m), 
discal  cell  small,  usually  pentagonal  and  located  closer  to  the 
costa  than  usual;  submarginal  cell  or  cells  very  small  and  narrow 
and  located  entirely  before  wing-tip,  anterior  veins  usually 
crowded  near  costa,  the  other  veins  faint;  four  or  five  posterior 
cells  present,  all  open;  costa  ending  before  wing-tip,  no  vein  on 
hind  margin  of  wing;  scutellum  often  armed  with  marginal 
spines.  Soldier  flies.  A  large,  widespread  family  with  many 
tropical  genera   STRATIOMYIIDAE 


Figs.  519,  520.    Stratiomyiidae 

519.  Eulalia,  male  (Cole)  Stratiomyiidae. 

520.  Geosargus,  male  (Verrall)  Stratiomyiidae. 

a.  Abdomen   with   seven   visible    segments;    middle    tibiae    sometimes 

spurred;   third  antennal  joint  normally  with  eight  annulations 

and  without  a  style    b 

Abdomen  with  five  or  six  visible  segments;  tibiae  not  spurred;  third 
antennal  joint  with  not  more  than  six  annulations d 

b.  Scutellum  with  four  or  more  spines  c 

Scutellum   not  spined,   rarely   with   marginal   row   of  small   teeth. 

(Metoponia,    Austr.;    Allognosta,    Holarc;    Berismyia,    Hylorus, 
Neotrop.)    METOPONIINjE 

c.  Media  three-branched;  palpi  often  reduced.    (Beris,  Hoplacantha, 

widespr.;  Beridops,  Heteracanthia,  Neotrop.;  Eumecacis,  Austr.) 

BERIDINjE 
Media     four-branched;     palpi     three-jointed.     (Actina,     widespr.; 
Apospasma,  Huttonella,  Neoexaireta,  mostly  Austr.) 

ACTINiNjE 

d.  Media  three-branched  (Fig.  523),  i.e.  discal  cell  emitting  two  veins 

from  its  apex  in  addition  to  the  vein  forming  its  under  side  .  .  .  .  e 
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Media    four-branched    (Fig.    524),   i.e.   discal   cell   emitting   three 
veins  from  its  apex  or  the  third  just  below  g 

e.  Anterior  branch  of  cubital  fork  (M3  +  4)  joined  to  the  discal  cell  by 

an  apparent  crossvein,  i.e.  discal  cell  emitting  only  two  veins; 
apical  antennal  segment  bristle-like,  as  long  as  remainder  of 
antenna.    (Prosopochrysa,   Java)  PROSOPOCHRYSlN^ 

M3  +  4  forming  the  lower  side  of  the  discal  cell  for  a  greater  or  less 
distance,  the  discal  cell  emitting  therefore  three  veins  in  all  .  .  .  .f 

f.  Antennae  with  last,  terminal  or  subterminal,  segment  (tenth)  bristle- 

like and  tipped  with  an  extra  hair,  segments  three  to  nine  usually 


fee  J?|  g. 


Rs  gajg 
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Figs.  521-524.  Stratiomyiidae 


521.  Archistratiomys,  wing  (Enderlein)  Stratiomyiidae. 

522.  Analcocerus,  wing  (Williston)  Stratiomyiidae. 

523.  Cynipimorpha,  wing  (Williston)  Stratiomyiidae. 

524.  Chrysochlora,  wing.  Stratiomyiidae. 

short  and  forming  an  oval  or  spherical  complex  third  antennal 
joint.  (Pachygaster,  Holarc;  Cynipimorpha  (Fig.  523),  Zabrachia, 
Nearc;  Panacris,  Psephiocera,  Neotrop.;  Evasa,  Malay.;  Platyna, 

Ethiop.) PACHYGASTRiNiE 

Antennae  with  tenth  segment  not  bristle-like,  usually  flattened, 
long,  strap-shaped  and  fringed  on  edges,  sometimes  all  ten 
antennal  segments  are  similar,  suggesting  the  Nematocera. 
(Lophoteles,  Artemita,  Psegmomma,  Neotrop.;  Isomerocera, 
Ptilocera,  Tinda,  Ethiop.,  Indomal.)    LOPHOTELiNME 

g.    All  four  medial  branches  arising  from  discal  cell  (Fig.  524)  h 

M4  apparently  connected  with  discal  cell  by  a  crossvein  (Fig.  520)    k 

h.  Last  antennal  piece  (tenth  segment)  ribbon-like;  segments  six  to 
eight  with  groove  in  front;  scutellum  without  spines.  (Her- 
metia,  Acrodesmia,  Amphilecta,  mainly  Neotrop.;  Eudmeta, 
Malay;  Patagiomyia)   HERMETIlNiE 
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Last  antennal   part  styliform   or   undifferentiated,   not   ribbon-like, 

segments  six  to  eight  without  furrow i 

i.    Scutellum  with  marginal  spines j 

Scutellum    without    spines.     (Chrysochlora    (Fig.    524),    Abavus, 

Anacanthella,   Porpocera,   Ruba)  CHRYSOCHLORlNvE 

j.    Scutellum  with  four  to  twelve  spines.   (Antissa,  Parantissa,  Neotrop.; 

Tetracanthina,  Java)    .   ANTISSIN.E 

Scutellum    with    two   spines.     (Potimida    ( =  Clitellaria,  —  Ephip- 

pium),  Euparyphus,  Nemotelus,  Hermione  (=  Oxycera)  Holarc; 

Negritomyia,  Ethiop.,  Malay.;  Euryneura,  Nothomyia).  (CLITEL- 

LARI1N/E)     POTAMIDiNiE 

k.    Antennae  with  elongate  terminal  or  dorsal  arista  1 

Antennae  without  a  distinct  arista m 

1.    Scutellum  with  two  spines,  or  with  vestiges  of  two  spines.    (Rha- 

phiocera,  Hoplistes,  Lysozum,  Neotrop.)  RHAPHIOCERATiN^ 
Scutellum    without    spines;    metanotum    prominently    convex    and 

with  upturned  hairs.    (Geosargus  (  =  Sdrgus)   (Fig.  520),  Chry- 

sochroma,  Microchrysa,  Ptecticus,  widespr.;  Gongrozus,  Malay.). 

(SARGlNAl)    GEOSARGIN^E 

m.  Antennae  ending  in  an  elongate  and  broadly   flattened  ribbon-like 

segment;  scutellum  with  two  spines.    (Analcocerus   (Fig.  522), 

Neotrop.) ANALCOCERINjE 

Antennae   with   last   segment   of   third    joint   usually    short,    never 

ribbon-like   n 

n.    Scutellum  with  two  spines.    (Stratiomyia  (  =  Stratiomys),  Eulalia 

(=  Odontomyia)  (Fig.  519),  widespr.  mostly  in  temperate  zone; 

Cyphomyia,  widespr.,  mostly  tropical;  Myxosargus,  Rhingiopsis, 

Neotrop.;  Hirtea,  Hoplodonta) STRATIOMYIIN^ 

Scutellum    unarmed.     (Lasiopa,    widespr.;    Chordonota,    Neotrop.; 

Udamacantha)    LASIOPiN^ 

Second    vein   arising   before   anterior   crossvein    (r-m),   veins    not 
crowded  anteriorly;   mostly   Neotropical   species    40 

40.  Third  vein  simple,  ending  before  wing-tip;  all  posterior  cells  open; 

third  antennal  joint  usually  three-segmented;  abdomen  slender, 
comprising  seven  segments;  species  under  one  inch  in  length. 
(Chiromyza,  Clavimyia  (Fig.  528),  Mesomyza,  Nonacris, 
Xenomorpha,  Neotrop.;  Archimyza,  Austr.)  CHIROMYZIM: 
Third  vein  forked,  its  branches  (R4  and  R5)  widely  divergent  and 
enclosing  the  tip  of  the  wing  (Fig.  525),  fourth  posterior  cell 
(M3)  closed;  abdomen  broadly  rounded;  gigantic  species,  not 
common.  (Pantophthalmus,  Acanthomera,  Atopomyia,  Rhaphior- 
rhynchus,  Neotrop.).    (ACANTHOMZRIDA3). 

PANTOPHTHALMIDyE 

41.  Calypteres  conspicuous,  but  not  concealing  halteres,  their  margin 

fringed;  head  widely  hemispherical   (Fig.  527);  third  antennal 
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joint  composed  of  four  to  eight  annuli;  branches  of  third  vein 
(R4  and  R5)  widely  diverging  and  enclosing  tip  of  wing;  females 
usually  blood-sucking.  A  large  family  of  conspicuous  flies,  occur- 
ring in  all  regions,  most  species  tropical.  Horse-flies,  Gad-flies, 
Deer-flies   TABANID.E 

a.  Anal  vein  sinuate,  anal  cell  open;  subepaulets  bare,  not  inflated; 
four  or  five  abdominal  segments  present,  female  with  long  slender 
retractile  post-abdomen;  face  swollen,  antennae  placed  above  middle 
of  head.    (Pelecorhynchus,  Archeomyia,  Austr.;  Bequaertomyia, 

N.  Amer.;  Coenula,  So.  Amer.) PELECORHYNCHlNiE 

Anal  vein  straight  or  gently  curved,  usually  meeting  Cu2  at  or 
before  margin;  subepaulets  bare  or  hairy;  abdomen  with  seven 
normal  segments,  not  with  a  specialized  ovipositor b. 


525 


Figs.  525-527.    Pantophthalmidae,  Tabanidae 


525.  Pantophthalmus,    photograph    of    specimen    in    O.    S.     Westcott    collection. 

Pantophthalmidae. 

526.  Tabanus,  wing  (Williston)  Tabanidae. 

527.  Tabanus,  photographed  specimen.  Tabanidae. 

b.  Hind   tibiae   with   two   apical,   usually   strong,   spines;   subepaulets 

bare,   not  inflated;   labella   with  shining  chitinized   parts;   ocelli 

present.    (OPISTHACANTH^)    c. 

Hind  tibiae  without  apical  spurs;  subepaulets  mostly  hairy,  some- 
times bare,  often  inflated;  subcosta  generally  hairy,  or  at  least 
with  some  hairs  beneath;  ocelli  usually  absent.  (OPISTANO- 
PL^)    .. g. 

c.  Third  antennal  joint  with  at  most  five  segments,  rarely  three  or 

four,  the  basal  plate  large,  or  the  segments  fused  to  a  single 

joint  d. 

Third  antennal  joint  with  eight  annuli,  the  basal  ones  not  clearly 
differentiated f . 

d.  First  posterior  cell  open e. 

First  posterior  cell  closed.   (Scarphia,  Metaphara,  So.  Afr.) 

SCARPHIiNyE 

e.  Third  antennal  joint  with  five  divisions;  usually  rather  slender  flies 
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with  pictured  wings.    (Chrysops,  Deer-flies,  cosmop.,  Hemorius, 

Sflvius)  (SILVIlN/E)   CHRYSOPIN^E 

Third  antennal  joint  with  three  divisions;  robust  Tabanus-Yike  flies. 
(Merycomyia,  Nearc.) MERYCOMYItNiE 

f.  First  posterior  cell  open,  rarely  closed  at  margin  of  wing.    (Melpia, 

Osca,    Neotrop.;     Apatolestes,     Goniops,     Nearc;     Corizoneura 

(  =  Buplex),  widespr.)   MELPIiN^ 

First  posterior  cell  closed  and  usually  petiolate;  proboscis  often 
exceeding  head-height.  (Pangonia,  Palaearc;  Eisenbeckia,  Fidena, 
Scione,  Neotrop.;  Lilaea,  Austr.  Phara,  Ethiop.)     PANGONIlNiE 

g.  Third   antennal    joint   divided    into    four,    rarely    three,   segments, 

scape  longer  then  thick;  eyes  in  life  with  irregular  bands  and 
spots.  (Chrysozona  (  =  Hamatopotina),  widespread;  Heptatoma, 
Europe).    (H&MATOPOTlNJE)    CHRYSOZONlN^E 

Third  antennal  joint  divided  into  five  segments,  antennae  therefore 
apparently   seven-jointed,   rarely   indistinctly   ten-jointed;   eyes   in 

life  unicolorous  or  banded   h. 

h.  Anal  cell  open,  or  rarely  closed  to  a  point;  ocelli  absent.  (Chasmia, 
Malay.) CHASMIlN^ 

Anal  cell  closed  and  petiolate i. 

i.  Palpi  shining  black  with  last  joint  flattened  and  greatly  inflated; 
wings  black  on  basal  half,  hyaline  apically;  largely  black  or  violet 
shining  species  with  shining  facial  callosities.  (Lepidoselaga, 
Selasoma,  Neotrop.)    LEPIDOSELAGlN^ 

Palpi  with  last  joint  normal j. 

j.  Labella  fleshy,  distorted  and  shrunken  when  dried;  first  antennal 
joint  usually  much  longer  than  wide;  first  posterior  cell  open; 
ocelli  absent;  eyes  with  diagonal  bands  in  life;  relatively  slender 
species.  (Diachlorus,  Acanthocera,  Lutziella,  Stenotabanus, 
Neotrop.) DIACHLORlN^ 

Labella  sclerotized,  smooth  and  shining;  first  antennal  joint  about 

as  long  as  wide k 

k.    Subepaulets  usually  bare  and  flat;  eyes  not  banded   1. 

Subepaulets  with  as  coarse  hairs  as  those  on  costa,  often  inflated  .  .  m. 

1.    At  least  fore  tibiae  swollen;  wings  much  infuscated,  no  spur-vein, 

R4  curved  abruptly  forward  apically;  first  antennal  joint  and  face 

swollen;  body  mostly  black.  (Bolbodimyia)    BOLBODIMYIIN^ 

Tibiae   normal;  wings  mostly  hyaline  and  normally  with  spur  at 

base  of  R4;  body  unicolorous,  dull  greenish  or  yellowish.   (Chloro- 

tabanus)  -.  CHLOROTABANlN/E 

m.    First  posterior  cell  closed;  ocelli  absent.    (Bellardia,  Chelotabanus, 

Psalidia)    BELLARDIIN,E 

First  posterior  cell  open;  ocelli  sometimes  present.  (Tabanus  (Figs. 
518  E,  526,  527),  Atylotus,  Chelomnia,  Dichelacera,  Hybomitra 
(=  Therioplectes),  Leucotabanus,  Stibasoma) TABANlNfli 
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42. 


Calypteres  small  or  vestigial;  head  not  hemispherical,  the  occiput 
convex;  abdomen  oblong;  second  submarginal  cell  (R4)  not 
wide 42 

Fourth  posterior  cell  (M3)  almost  or  quite  closed  (Fig.  529); 
dichoptic.   (XYLOMYllD/E)   S6LVIDjE 


a.    Third    joint   of    antennae    divided    into   eight    annulations.    (Solva 
(   =  Xylotnyia)  (Fig.  529);  Nematoceropsis,  Manchuria;  Prista, 

Malay.;  Subulonia,  Nearc).   (XYLOMYIlN/E) SOLVING 

Flagellum  of  antenna  divided  into  20  to  36  usually  pectinate  divi- 
sions (Fig.  518a).  (Rhachicerus,  Holarc,  Malay.).  (RHACH1- 
CtRlD/E)     RHACHICERINjE 


Sc     f?. 


-VCu, 


Ma+^ 


528  A'+c*.  "»  *3 

Figs.  528-530.  Chiromyzidx,  Solvidae,  Xylophagidae 


528.  Clavimyia  (Enderlein)  Chiromyzida!. 

529.  Solva,  wing.  Solvidac. 

530.  Xylophagus,  wing.  Xylophagidae. 


Fourth  posterior  cell  (M3)  open  (Fig.  530)   43 

43.  Face  flat  or  produced,  the  facial  orbits  and  cheeks  not  sutured; 
hind  margin  of  wing  thin  before  anal  angle;  male  dichoptic. 
Very  slender  flies  resembling  ichneumon-flies.  (Xylophagus  or 
Erinna  (Fig.  530),  Eur.,  Am.,  Austr.;  Archimyia) 

XYLOPHAGIDiE  or  ERiNNIDiE 

Facial  orbits  and  cheeks  separated  from  the  central  part;  hind 
margin  of  wing  veined  throughout;  male  holoptic;  scutellum  of 
Ccenomyia  spined.  Mostly  robust,  yellowish  or  blackish  flies; 
widespread,  but  rare CCENOMYilDiE 
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a.  Proboscis  short   b 

Proboscis  as  long  as  head  and  thorax,  obliquely  porrect;  body  robust. 

( Arthroteles,  Ethiop.)    ARTHROTELIN^ 

b.  All  tibiae  with  apical  spurs c 

Front  tibiae  without  spurs.  (Arthroceras,  Arthropeas,  Gliitops). 

ARTHROCERATIN^E 

c.  Abdomen   broader   than   thorax;   scutellum   spined   or   not.     (Cce- 

nomyia  (Fig.  518C),  Anacanthaspis,  Holarc.)      CCENOMYIlNyE 

Abdomen  elongate,  narrower  than  thorax;  scutellum  armed  with 

spines.    (Stratioleptis,  Siberia,  Japan) STRATIOLEPTlN^ 

44.  Costa  continuing  around  wing-margin,  venation  normal  (Fig.  531), 
anterior  crossvein  (r-m)  distinct,  five  posterior  cells  {Hilarimorpha 
with  four);  at  least  posterior  tibiae  with  spurs;  calypteres  vestigial; 
mostly  Holarctic,  inhabiting  woodlands   45 


532 


Figs.  531-535.    Rhagionidae,  Hilarimorphidae 

531.  Rhagio,  male  (Cole)  Rhagionidae. 

532.  Hilarimorpha,  wing.   Hilarimorphidae. 

533.  Chrysopilus,  wing.  Rhagionidae. 

534.  Rhagio,  end  of  tarsus,  showing  broad  empodium.  Rhagionidae. 

535.  Vermileo  (Wheeler)  Rhagionidae. 

Costa  more  or  less  thinned  beyond  tip  of  wing,  venation  usually 
eccentric  (Figs.  537,  551),  anterior  crossvein  (r-m)  usually  absent 
or  located  near  base  of  discal  cell;  tibiae  with  short  or  no  spurs; 

proboscis  sometimes  excessively  long    46 

45.  Empodium  undeveloped;  discal  cell  open,  fourth  vein  (media) 
forked  and  long-petiolate;  tibiae  without  spurs.  (Hilarimorpha 
(Fig.  532),  Holarc.) HILARIM6RPHID^E 

Empodium  pulvilliform  (Fig.  534);  discal  cell  present.  Snipe-flies. 
(L&PTID/E)    RHAGI6NIM; 
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a.  Face    flattened    and    projecting,    nasiform;    the    antennae    inserted 

above   middle   of  eyes;   alula   undeveloped,   calypteres   reduced; 
front    tibiae    with    strong    apical    spur.     (Vermileo    (Fig.    535), 

Lampromyia)  VERMILEONiNiE 

Face  socketed  and  not  projecting,  separated  by  a  groove  from  the 
rather  wide  cheeks,  antennae  inserted  below  middle  of  eyes; 
alula  present,  calypteres  well  developed b 

b.  Front  tibiae  with  one  or  two  spurs,   hind  tibiae   with   two  spurs. 

(Bicalcar,  Palaearc;  Bolbomyia,  Dialysis,  Triptotricha,  Nearc.) 

BICALCARIN.E 
Front  tibiae  without  spurs  c 

c.  Hind  tibiae  with  two  spurs;  eyes  not  bisected.    (Rhagio  (  =  Leptis) 

(Fig.  531),  Atherix,  Atrichops).  (LEPTlN/E)    RHAGIONllNLE 


'vc, 


"\.3> 


Figs.  536-539.  Acroceridae 


536.  Pterodontia,  female  (Cole)  Acroceridae. 

537.  Ocnaea,  wing.  Acroceridae. 

538.  Acrocera  (Verrall)  Acroceridae. 

539.  Thyllis  (Cole)  Acroceridae. 


Hind  tibiae  with  one  spur  which  is  sometimes  reduced;  eyes  bisected, 
the  lower  facets  smaller  than  the  upper;  second  vein  short,  curving 
upward  at  end  close  to  first  (Ri)  vein.  (Chrysopilus  (Fig.  533), 
Omphalophora,  Ptiolina,  Spania,  Symphoromyia) 

CHRYSOPILIN^: 

46.  Head  as  wide  as  the  depressed  thorax;  calypteres  vestigial;  posterior 
veins  parallel  with  hind  margin  (Fig.  551),  sometimes  forming 
a  secondary  network  of  small  cells,  first  basal  cell  very  long,  its 
forward  border  continued  obliquely  across  the  wing  as  a 
"diagonal  vein."  Rare  species,  inhabiting  arid  regions,  principally 
Asia  Minor,  S.  Africa,  Chile  and  Australia.  .  .  NEMESTRiNIEhE 
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a.  Proboscis  elongate,  slender  and  hard,  the  labella  usually  narrow, 
palpi  short.  (Nemestrinus,  Trichophthalma,  Fallenia,  Megis- 
torhynchus,  Neorhynchocephalus  (Fig.  551),  Rhynchocephalus) 

NEMESTRININ.E 
Proboscis  short  and  broad,  the  labella  fleshy,  palpi  long  and  up- 
turned;    ovipositor     telescopic;     alula     broad.       (Hirmoneiira, 

Hyrmophheba) HIRMONEURINjE 

Mouthparts  vestigial.  (Trichopsidea,  Atriadops  (  =  Cblax),  Sym- 
mictus) TRICHOPSIDEINjE 

Head  placed  low,  very  small  as  compared  with  the  greatly  hump- 
backed body,  abdomen  rounded,  often  inflated  (Fig.  536); 
calypteres  inflated,  hiding  the  halteres;  costa  discontinued  at 
wing-tip,  posterior  veins  not  parallel  with  hind  margin  of  wing 
and  not  forming  accessory  cells;  eyes  of  both  sexes  broadly 
contiguous.  Spider  parasites,  rare  species;  widespread,  but  poorly 
represented  in  Indo-australia  and  tropical  Africa.  (CYRT1D/E, 
HEN6PID&,    ONC6DIDJE)    ACROCERID^E 

a.  Third  antennal  joint  small,  with  terminal  style  or  hair-like  rays; 

proboscis  short   b 

Third  antennal  joint  large,  more  or  less  compressed,  without  terminal 
style;  proboscis  often  very  long,  sometimes  vestigial.  (Panops, 
Astomella,  Eulonchus,  Ocnaea  (Fig.  537),  Lasia,  Pialeoidea) 

PANOPIN.E 

b.  Prothoracic  lobes  separated;  abdomen  usually  inflated.    (Acrocera 

(Fig.  538),  Cyrtus,  Nothra,  Oncodes,  Opsebius,  Pterodontia 
(Fig.  536)).  (CYRTlNtf,  ONCODlN/E)  .  ACROCERIN^ 
Lobes  of  prothorax  very  large  and  broadly  fused  in  the  middle  to 
form  a  shield  in  front  of  the  mesonotum;  abdomen  not  inflated. 
Mainly  Neotropical,  some  Ethiopian.  (Philpota,  Helle,  Melgaly- 
bus,  Thyllis  (Fig.  539)) PHILPOTlN^ 

47.  Anal  cell  distinctly  longer  than  second  basal  cell,  either  open,  or 
acutely  closed  in  or  near  margin  of  wing,  basal  cells  usually  rela- 
tively large  (see  Fig.  545);  x  head  bristles  rarely  evident 48 

1The  following  forms  having  short  acute  anal  cell  slightly  longer  than  the  second 
basal  cell  will  cause  confusion  at  this  point  of  the  key.  The  strength  of  the  head 
bristles  is  then  the  best  guide. 

Opetia,  Clythiidae,  couplet  63,  Fig.  581:  head  bristles  weak,  no  discal  cell,  the  third 
vein  not  forked. 

Sciadoceridse,  couplet  57,  Fig.  584:  head  brisdes  strong,  subcosta  ending  in  Ri. 

Empididae,  Brachystomatinz,  couplet  53,  Fig.  559;  and  Noezina:,  couplet  62,  Fig. 
563:  head  bristles  weak,  anal  and  basal  cells  rather  long.  Remaining  Empididae, 
couplet  58,  have  the  anal  cell  small  and  either  perpendicularly  or  obtusely  closed. 

Musidoridz,  couplet  59,  Fig.  572:  head  bristles  strong,  wings  lancet-shaped,  no  discal 
cell.  The  female  has  a  false  anal  cell. 

Euribiidae,  couplet  133,  Fig.  656,  and  the  Otitid  series,  couplets  101  to  104:  anal 
crossvein  (Cul)  angulately  broken,  the  anal  cell  therefore  with  a  pointed  apical  lobe. 

Tachiniscidae,  couplet  106,  Fig.  633:  body  bristly. 
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Anal  cell  shorter,  rarely  acute,  closed  some  distance  from  wing- 
margin,  usually  by  a  turning  back  of  Cui,  sometimes  the  anal 
cell  completely  absent;  "small  crossvein"  (see  couplet  50)  never 
formed,  /.<?.  never  five  posterior  cells;  some  bristles  commonly 
developed  on  head  55 

48.  Radial  sector  three-branched,  i.e.  third   longitudinal   vein   (R4  +  5) 

forked  (see  Fig.  543)  49 

Radial  sector  two-branched,  i.e.  third  longitudinal  vein  simple 
(R4  absent).  (If  the  second  vein  is  short  and  terminates  in  the 
first  vein  (Fig.  546),  see  Bombyliidae,  Mythicomyiinae,  couplet 
53,j) 60 

49.  Vertex  plane  or  convex,  the  eyes  not  bulging,  eyes  of  male  often 

meeting;  legs  not  robust   50 

Vertex  sunken,  the  eyes  bulging  above  and  never  contiguous;  wing- 
veins  numerous;  often  large  species  with  strong  legs   54 


Figs.   540-543.    Apioceridae,   Therevidae 

540.  Ripidosyrma,  head  and  thorax  (Melander)  Apioceridae. 

541.  Thereva,  wing.  Therevidae. 

542.  Psilocephala,  profile  of  head  (Cole)  Therevidae. 

543.  Psilocephala,  male  (Cole)  Therevidae. 


50.  Media    four-branched,    "small   crossvein"    present,   i.e.    the    obtuse 

apex  of  the  second  basal  cell  touches  two  posterior  cells  in 
addition  to  the  discal  cell  (Fig.  541),  five  posterior  cells  present, 
the  fourth  commonly  closed;  thorax  with  some  bristles;  abdomen 

long  and   tapering    51 

Media  three-  or  two-branched,  four  or  three  posterior  cells  present, 
if  rarely  five  posterior  cells  present  the  extra  one  is  due  to  an 
extra  vein  bisecting  the  third,  the  fourth  posterior  cell  not  closed, 
"small  crossvein"  absent,  i.e.  the  acute  apex  of  the  second  basal 
cell  touches  but  one  posterior  cell  in  addition  to  the  discal  cell 
(see  Fig.  545);  abdomen  usually  oval  or  oblong;  thorax  without 
true  bristles   52 

51.  Apical  veins  curving  forward,  the  third  vein  (R5)  and  nearly  always 

also  the  fourth  (Mi)  ending  before  apex  of  wing;  at  least  the 
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scutellum  bristly;  antennae  with  a  very  short  style;  eyes  separated; 
palpi  broadened  at  tip.  A  small  family;  occurring  in  arid  places; 
South  Africa,  America,  Australia,  Borneo APIOCERID^E 

a.    Palpi    two-jointed,    distally    broadened;    proboscis    not   lengthened, 

with  broad  labellae.  (Apiocera)  APIOCERIN^ 

Palpi  one-jointed,  not  broadened  distally;  proboscis  elongate,  with 
narrow  labellae.  (Rhaphiomydas,  Apomidas,  Ripidosyrma  (Fig. 
540)   RHAPHIOMYDAINjE 

Fourth  vein  ending  beyond  apex  of  wing  (Fig.  541);  body  usually 
furry  rather  than  bristly,  sometimes  nearly  bare;  palpi  not 
broadened  apically.  Widespread,  principally  Holarctic.  (Thereva 
(Fig.  541),  Anaborrhynchus,  Epomyia,  Dialineura,  Henicomyia, 
Phycus,  Psilocephala  (Figs.  542,  543),  Tabuda,  Xestomyia) 

THERE  VID^E 

52.  Costa  not  continuing  beyond  apex  of  wing,  fourth  vein  (Mx)  end- 

ing at  or  before  wing-tip,  three  posterior  cells  (Fig.  552);  pro- 
boscis hidden;  antennae  without  a  style;  body  bare.  Holarctic, 
Neotropical  and  Oriental;  about  thirty  species;  some  are  found 
on  windows.  (Scenopinus  or  Omphrale  (Fig.  552),  Lepidom- 
phrale,  Pseudatrichia)  SCENOPINID^  or  OMPHRALIDjE 
Costa  continuing  around  entire  wing,  fourth  vein  (Mi)  ending 
beyond  wing-tip,  usually  four  posterior  cells.  (If  the  discal  cell 
is  open  and  the  fourth  vein  is  forked  and  long-petiolate  (Fig. 
532),  see  Hilarimorphidae,  couplet  45)   53 

53.  Antennae   usually   ending   in   a   small   style,  style-like   process,   or 

circlet  of  bristly  hairs;  tibiae  usually  with  spicules;  proboscis 
usually  long,  thin  and  porrect;  body  usually  furry  and  stout, 
rarely  (Systropodinae)  extremely  slender,  bare  and  wasp-like; 
anal  vein  complete,  anal  cell  (Cu)  usually  reaching  margin, 
often  open,  alula  usually  distinct.  Mostly  occurring  in  sunny 
dry  localities;  alert,  quick-flying  species;  many  genera  and 
species    BOMBYLilDiE 

a.  Second   vein    (R3)    arising   almost   perpendicularly   from   R8   very 

close  to  the  anterior  crossvein  (r-m)  and  forming  a  knee  at  its 
origin,  only  the  third  vein  (R44.5)  continuous  with  the  prefurca 
(Fig.  545);  eyes  with  an  indentation  in  the  middle  of  the  hind 

margin   b 

Second  and  third  veins  forking  acutely  or  in  an  arch  and  at  a 
greater  distance  before  the  anterior  crossvein  than  the  length  of 
that  crossvein  (see  Fig.  548) c 

b.  Calypteres   margined  with  fringe  of  hairs;   antennal  style  with  a 

pencil  of  hairs  at  its  tip;  metapleurae  bare.  (Anthrax  (Fig.  545), 
Argyramoeba,  Chionamoeba,  Coquillettia,  Spongostylum). 

ANTHRACIN^E 
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Calypteres  margined  with  scales;  style  without  apical  crown  of 
hairs;  metapleurae  hairy.  (Exoprosopa,  Dipalta,  Hemipenthes, 
Hyperalonia,  Lepidanthrax,  Stonyx,  Thyridanthrax,  Villa 
(  =  Hyaldnthrax))    EXOPROSOPlNiE 

c.  Antennas    widely    separated;    abdomen    elongate,   cylindrical;    hind 

margin  of  eyes  not  indented.    (Cytherea  (=  Mulio),  Callistoma, 

Gyrocraspedum,  Pantarbes,  Sericosoma)    CYTHERElNiE 

Antennae  approximated,  if  the  antennae  are  widely  separated  the 
abdomen  is  not  slender d 

d.  Eyes  with  an  indentation  in  the  middle  of  the  hind  margin  at 

which  arises  an  impressed  bisecting  line  in  both  sexes e 

Eyes  without  posterior  indentation  and  the  bisecting  line,  at  most 
with  a  rounded  indentation  g 


Figs.  544-548.  Bombyliidae 

544.  Bombylius  (Verrall)  Bombyliidae. 

545.  Anthrax,  wing.  Bombyliidae. 

546.  Mythicomyia,  wing  (Williston)  Bombyliidae. 

547.  Geron,  wing  (Williston)  Bombyliidae. 

548.  Epacmus,  male  (Cole)  Bombyliidae. 


e.  Face  produced  roof-like  over  the  long  and  narrow  mouth-opening, 

proboscis  short;  second   vein  arising  in  a  curve.    (Tomomyza, 

Antonia,    Plesiocera)     TOMOMYZINLE 

Face  convex,  not  projecting;  second  vein  arising  acutely   f 

f.  Head  no  broader  than  thorax;  abdomen  at  least  as  broad  as  thorax, 

flattened;  anterior  crossvein  much  beyond  middle  of  discal  cell. 
(Lomatia,  Anisotamia,  Canaria,  Comptosia,  Oncodocera). 

LOMATIlNiE 

Head  broader,  but  the  hind  edge  narrower  than  the  thorax;  body 

more  cylindrical  than  depressed;  anterior  crossvein  near  middle 

of  discal  cell.   (Aphoebantus,  Desmatoneura,  Epacmus  (Fig.  548), 

Eucessia,  Petrorossia)    APHCEBANTlNiE 

g.  Face  vertical,  much  longer  than  the  front;  clypeus  separated  from 

cheeks    by    a    deep    groove;    second    vein    arising    in    a    curve. 
(Mariobezzia)    MARIOBEZZIlNyE 
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Face  at  most  as  long  as  front;  clypeus  not  separated  from  cheeks 

by  a  deep  groove;  second  vein  arising  at  an  acute  angle h 

h.    Abdomen  very  long  and  slender,  pedunculate;  metasternum  very 

strongly  developed;  occiput  concave;  eyes   united  in  both  sexes 

or  nearly  so;  body  bare;  wings  narrowed  at  base,  without  alula 

and  calypteres.    (Systropus,  Dolichomyia)       SYSTROPODIN.E 

Abdomen  not  remarkably  slender;  wings  with  alula  and  calypter  .   i 

i.    Third  vein  simple,  therefore  only  one  submarginal  cell;  small  bare 

flies  with  humped  thorax   j 

Third   vein   forked,   two   or   three  submarginal   cells,  second   vein 

long,  never  ending  in  the  first  vein k 

j.  Second  vein  very  short,  ending  in  the  first  vein,  or  entirely  absent. 
(Mythicomyia   (Fig.  546),  Empidideicus,  Glabellula   ( =  Pachy- 

neres)).    (GLABELLULlNJE)    MYTHICOMYIlN^E 

Second   vein   normal,   ending   independently    in   costa.     (Cyrtosia; 

Cyrtoides,  Afr.;  Cyrtomorpha,  Platypygus) CYRTOSIINjE 

k.  Body  more  or  less  hunched,  narrow,  or  at  least  not  broad,  thorax 
prominent,  abdomen  cylindrical  or  sometimes  flattened;  some- 
times  bare,  or  scaly,   or   with   bristles;   wings   usually   relatively 

short 1 

Body  not  narrow  nor  hunched,  the  abdomen  rather  flattened  and 

usually  hairy  and  without  bristles   m 

1.  Prothorax  in  shape  of  an  anterior  ring  beset  with  strong  curved 
bristles.   (Toxophora,  Heniconeura,  Lepidophora) 

TOXOPHORfN^E 

Prothorax  smaller  and  not  beset  with  curved  bristles.    (Cyllenia, 

Amictus,   Eclimus,    Exepacmus,    Epibates,    Henica,    Metacosmus 

Paracosmus,    Thevenetimyia)     CYLLENIlN^S 

m.  First  antennal  joint  thickened  and  long-hairy;  wings  short,  with 
four   open   posterior   cells.    (Conophorus    ( =  Plbas),   Aldrichia, 

Codionus,    Platamodes)     CONOPHORlNLE 

First  antennal  joint  not  thickened;  wings  not  short   n 

n.  Face  protruding  as  a  very  short  muzzle,  proboscis  short,  porrect, 
with  fleshy  tip;  eyes  of  male  bisected;  discal  cell  broadened  at 
end,  much  broader  than  second  posterior  cell;  nearly  bare 
species.  (Heterotropus  (  =  Malthacotricha),  Apystomyia,  Caenotus, 

Prorates)   HETEROTROPINjE 

Face,  when  developed,  convex  or  somewhat  conically   projecting, 
but  not  beak-like,  proboscis  long,  with  small  labella;  rarely  wholly 

bare  o 

o.  Second  vein  and  fork  of  third  vein  in  line  with  wing-axis;  body  not 
broad  but  rather  humped,  vestiture  fine  and  not  abundant;  leg 
bristles  weak  or  absent.  (Phthiria,  Apolysis,  Crocidium,  Geron 
(Fig.  547),  Oligodranes  (=  Rhabdopselaphus),  Semiramis) 

PHTHIRIlNyE 
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Second  vein  and  fork  of  third  vein  curving  forward,  ending  dis- 
tinctly before  tip  of  wing;  body  usually  broad p 

p.    Vestiture  short  or  undeveloped;   no  bristles   on  legs;   head   small. 
(Usia,  Corsomyza,  Legnotomyia,  Psiathalassius)  USIlNiE 

Vestiture  usually  pronounced;  tibiae  with  three  rows  of  evident 
bristles;  lower  occiput  usually  broadened.  (Bombylius  (Fig. 
544),  Dischistus,  Heterostylum,  Lordotus,  Sparnapolius,  Systoechus, 
Triplasius)     BOMBYLlLNiE 


652 


551 


Figs.  549-552.  Mydaidae,  Nemestrinidat,  Scenopinidae 

549.  Leptomydas,  male  (Cole)  Mydaidse. 

550.  Mydas,  wing.  Mydaidae. 

551.  Neorhyncocephalus,  wing  (Williston)  Nemestrinidae. 

552.  Scenopinus  (Verrall)  Scenopinidae. 


Antennal  style  longer  than  the  third  joint;  tibiae  without  spicules; 
proboscis  short,  sharp  and  incurved;  body  slender,  nearly  bare; 
anal  cell  closed  within  the  wing,  the  anal  vein  not  reaching 
margin.   Delicate,  shade-loving  flies.    (See  couplet  58,  g,  Brachy- 

stomatina?)    EMPtDlDM,  part 

54.  Body  without  bristles;  fourth  vein  (Mi)  curving  forward  to  end  at 
or  before  wing-tip,  neuration  complex  (Fig.  550),  prefurca  (i.e. 
basal  section  of  R8)  very  short;  antennae  with  a  clubbed  style; 
proboscis  with  fleshy  expanded  tip,  palpi  vestigial;  at  most  one 
ocellus.  About  130  species;  widespread,  but  not  common;  often 
flies  of  large  size.  (Mydas  (Fig.  550),  widespr.;  Dolichogaster, 
Ectyphus,  Leptomydas  (Fig.  549),  Nomoneiira,  Nearc;  Cephalo- 
cera,  Ethiop.;  Miltinus,  Triclonus,  Austr.).    (MYDASlDfil). 

MYDAIDjE 

Body  usually  with  bristles,  face  bearded;  fourth  vein  not  curving 
forward,  neuration  not  abnormal,  prefurca  long  (Fig.  553);  pro- 
boscis adapted  for  piercing,  not  fleshy,  palpi  usually  prominent; 
three  ocelli.  A  large  family  of  nearly  4000  species,  widespread,  es- 
pecially in  warm  localities;  adults  predatory  on  flying  insects. 
Robber-flies ASfLIDiE 
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a.  Palpi  one-jointed;  antennae  with  slender  terminal  arista;  mesopleural 

bristles  wanting;  abdomen  with  eight  segments b 

Palpi  two-jointed;  antenna;  with  or  without  a  thickened  terminal 
style,  very  rarely  with  a  terminal  arista c 

b.  Marginal  cell  open;  very  slender  species  with  few  hairs  and  bristles; 

claws  long,  pulvilli  absent;  ovipositor  without  whorl  of  spines. 

(Leptogaster,  Euscelidia,  Psilonyx)  LEPTOGASTRIN^E 

Marginal  cell  closed  and  petiolate;  less  slender,  or  robust  species, 
bristly  rather  than  hairy;  pulvilli  present;  ovipositor  often  with 
a  crown  of  spines.  (Asilus,  Cerdistus,  Dysmachus,  Erax  (Fig. 
553),  Mallophora,  Philodicus,  Ommatius,  Bactria  (  =Promachus), 
Proctacanthus,  Tolmerus)    ASILlNiE 

c.  Marginal   cell  open,  or  rarely   closed   at  extreme   tip;   mesopleural 

bristles  wanting.  {DASYPOGONINM)1 d 

Marginal  cell  closed;  mesopleural  bristles  present;  male  abdomen 
with  seven  (rarely  six)  segments;  species  often  stout  and  very 
hairy.   (LAPHRIlNAl)1  f 


553 


555 

Figs.  553-555.  Asilidae 


553.  Erax,  wing  (Hine)  Asilidae. 

554.  Stichopogon,  wing.  Asilidae. 

555.  Atomosia,  wing.  Asilidae. 

d.  Abdomen  of  male  with  six  segments.  (Laphystia,  Perasis,  Psilocurus, 

Trichardis,  Triclis) PYRTANIINjE 

Abdomen  of  male  with  seven,  of  female  with  eight  segments  e 

e.  Front   tibiae   without   a   claw-like   apical    projection.     (Anisopogon, 

Cyrtopogon,    Dioctria,    Habropogon,    Heteropogon,    Holopogon, 
Lasiopogon,   Microstylum,   Myielaphus,   Pycnopogon,    Rhadinus, 

Stenopogon,  Stichopogon  (Fig.  554)) EREMOCNEMlN^E 

Front  tibiae  with  a  claw-like  apical  projection.  (Cenopogon, 
Cophura,  Dasypogon,  Deromyia,  Isopogon,  Nicocles,  Saropogon, 
Selidopogon,  Taracticus).    (DASYPOGONlN/E,  s.  str.). 

ACANTHOCNEMINjE 

f.  Small,  usually  dark  colored;  third  antennal  joint  with  a  subapical 

thorn  on  upper  side;  side  callouses  of  metanotum  hairy  or  with 
blunt  bristles;  crossveins  closing  discal  and  fourth  posterior  cells 

1  The  divisions  of  the  Dasypogoninse  and  Laphriinae  have  less  rank,  than  the  other 
two  subfamilies  of  the  Asilidae,  but  are  given  because  of  the  dominance  of  this  family. 
The  divisions  of  the  Dasypogoninas  have  no  corresponding  type  genera. 
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usually  in  line  with  each  other  (Fig.  555);  genitalia  relatively 
small  and  ventrally  placed.  (Atomosia  (Fig.  555),  Amathomyia, 
Loewinella) ATOMOSIlN^E 

Moderate  to  large,  rather  heavily  pubescent  species;  third  antennal 
joint  without  subapical  thorn;  side  pieces  of  metanotum  never 
bristly;  cross  veins  closing  discal  and  fourth  posterior  cells  not 
in  the  same  line;  genitalia  free  and  usually  large.  (Laphria 
(  =  Lapria),  Andrenosoma,  Ctenota,  Dasyllis,  Dasythrix,  Lampria, 

Lamyra,  Nusa,  Pogonosdma) LAPHRIIN^E,  s.  str. 

55.  No  functional  frontal  suture  or  lunule  above  antennae,  front  uni- 
formly chitinized,  without  an  anterior  median  differentiated  stripe; 
no  alula 56 

Frontal  suture  well  developed  as  a  horseshoe-shaped  groove  over 
the  antennae  continuing  down  so  as  to  separate  the  center  of 
the  face  from  the  sides,  frontal  lunule  present  as  a  crescentic 
sclerite  between  the  antennse  and  the  frontal  suture  (Fig.  594),1 


556  557 

Figs.  556,  557.  Cyclorrhaphous  Antennae  and  Tarsus 

556.  Antennce:  A,  Dolichopus,  Dolichopodidae;  B,  Drapetis    (Williston)    Empididae; 

C,  Apivora   (Williston)   Syrphidae;  D,  Salmacia    (Williston)   Tachinidac;  E, 
Glossina  (Hegh)   Glossinids. 

557.  Musca,  end  of  tarsus,  showing  hair-like  empodium  (Kellogg)  Muscidae. 

middle  part  of  front  nearly  always  differentiated  from  the  orbits; 
calypteres  and  alula  usually  pronounced;  arista  almost  always 
dorsal;  costa  not  extended  to  hind  margin  of  wing;  first  two  dor- 
sal segments  of  abdomen  more  or  less  fused 64 

56.  Venation  not  of  the  types  represented  by  Figs.  570  and  571,  a 
closed  cell  (discal  or  discal  and  second  basal)  usually  formed 
between  the  branches  of  the  media,  wings  neither  with  radial 
branches  concentrated  near  costa  and  medial  veins  extending 
obliquely  across  field  of  wing  (as  in  Fig.  570),  nor  of  lanceolate 

1The  frontal  suture  is  forced  open  by  the  protrusion  of  the  ptilinum,  an  eversible 
sac,  for  prying  off  the  lid  of  the  puparium  at  the  time  of  emergence  of  the  adult. 
Newly  emerged  flies  of  this  group  sometimes  show  the  ptilinum;  in  older  flies  the 
ptilinum  is  withdrawn  and  the  frontal  suture  closes  to  form  the  characteristic  seam 
over  the  antenna;.  The  lid  of  the  puparium  opens  by  a  circular  cleft  (see  Fig.  763), 
hence  the  significance  of  the  group-name  Cyclorrhapha,  meaning  circular  seam.  In 
the  coordinate  group  Orthorrhapha  (including  couplets  36  to  54)  the  pupa  case  opens 
by  a  dorsal  straight  longitudinal  seam  (see  Fig.  707)  and  accordingly  the  frontal 
suture  and  ptilinum  are  not  developed. 
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shape  with  long  second  vein  and  ambient  costa  (as  in  Fig.  571); 
antennae   evidently   two-   or   three-jointed,   the   apical   joint   not 

spherical;  male  sometimes  holoptic 57 

Venation  peculiar,  of  the  type  represented  by  Fig.  570  or  Fig.  571; 
no  discal  cell;  eyes  of  both  sexes  widely  separated 59 

57.  Alular  edge  of  wing  without  hairy  bristles;  posterior  crossvein  (m-m) 

usually  present  and  then  always  located  much  beyond  the  anterior 
cross  vein  (r-m);  anal  cell  acute  (Fig.  563),  rectangular  (Fig. 
561),  rounded  (Fig.  565)  or  obtuse  (Fig.  560),  when  the  anal 
cell  is  acute,  the  basal  cells  are  relatively  long  and  the  subcosta 
is  either  vestigial  or  terminates  in  the  costa;  hind  tarsi  with  first 

joint  longer  than  second 58 

Alular  edge  of  wing  with  feathery  bristles;  basal  cells  and  discal 
cell  very  small,  r-m  and  m-m  cross-veins  in  same  transverse  line, 
anal  cell  short  and  acute,  the  anal  vein  reaching  margin,  medial 
branches  disjoined  basally,  Sc  ending  in  Ri;  both  sexes  dichoptic; 
postocular  cilia  present;  hind  metatarsus  shorter  than  next  joint. 
(Sciadocera,  (Fig.  584),  Austr.;  Archiphora,  Neotrop.) 

SCIADOCERIDiE 

58.  Anterior  crossvein  (r-m)  located  beyond  basal  fourth  of  wing,  dis- 

cal cell  usually  separate  from  second  basal,  third  vein  often  forked, 
often  four  posterior  cells,  i.e.  M2  separate  from  M3,  Sc  vestigial 
or  ending  in  costa,  Rx  ending  near  middle  of  wing;  calypteres 
minute;  eyes  usually  with  a  small  incision  at  the  antennae;  seriate 
postocular  cilia  wanting;  antennal  style  usually  terminal;  proboscis 
usually  rigid;  male  genitalia  not  inflexed;  dull  colored  species,  al- 
most never  metallic.  A  large  family  of  over  2000  species,  wide- 
spread, but  principally  Holarctic  and  Neotropical .  .  .  EMPIDID^E 

a.  Anal  and  discal  cells  complete,  or  if  either  is  incomplete  the  front 

coxae  are  very  long  and  the  front  legs  are  raptorial,  or  else  the 

anal  angle  of  the  wing  is  rectangular b 

Discal  cell  united  with  second  basal  (Fig.  561),  anal  cell  and  anal 
vein  wanting  or  incomplete,  three  posterior  cells,  Sc  vestigial  or 
wanting,  third  vein  always  simple.  (Coryneta  (  =  Tachydrbmia), 
Drapetis  (Fig.  556b),  Chersodromia,  Coloboneura,  Elaphropeza, 
Micrempis,  Platypalpus  (Fig.  561),  Stilpon,  Tachypeza,  Tachyem- 
pis).   (TACHYDROMIlNJE)   CORYNETiNiE 

b.  Anal  angle  of  wing  not  projecting,  costa  weakly  but  visibly  con- 

tinuing around  hind  margin  of  wing,  anal  crossvein  (Cui)  acute, 
perpendicular,  or  rounded,  rarely  obtusely  closing  anal  cell;  front 
coxae  longer  than  posterior  pairs;  proboscis  short;  eyes  broadly 

separated  on  the  front;  mesopleurae  oblique c 

Anal  angle  more  or  less  distinct,  if  the  wings  taper  uniformly 
toward  base,  the  mesopleurae  are  vertical  or  the  hind  margin  of 
the  wing  is  thin;  front  coxae  not  elongate;  male  often  holoptic.  .   e 
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c.  Front  legs  raptorial,  located  well  forward,  front  coxae  subequal  to 

femora  in  length;  radial  sector  arising  closer  to  anterior  crossvein 
than  to  humeral  crossvein.  (Hemerodromia,  Chelifera  (Fig.  564), 
Chelipoda,  Colabris,  Drymodromia,  Monodromia,  Phyllodromia). 

HEMERODROMIINjE 

Legs  slender,  the  front  pair  not  distant  from  the  others,  the  coxae 

not  long  and  the  femora  not  thick;  radial  sector  arising  nearer 

base  of  wing d 

d.  Second  antennal  joint  connected  with  third  by  a  finger-like  pro- 

jection on  inner  side;  no  anal  cell;  restricted  to  southern  hemi- 
sphere.   (Ceratomerus,  Icasma) CERATOMERlN^E 

Second  antennal  joint  normal;  anal  cell  present;  mostly  found  about 
swiftly  running  brooks  and  waterfalls.  (Atalanta  (  =  Clinocera), 
Boreodromia,  Dolichocephala,  Heleodromia,  Oreothalia  (Fig. 
562),  Synamphotera,  Trichopeza,  Wiedemannia).  (CLINOCER- 
1N/E)   ATALANTIN^E 

e.  Anal  crossvein  forming  a  distinct  angle  with  basal  part  of  anal  vein; 

proboscis  rarely  longer  than  head;  thorax  often  highly  arched.  .  .f 
Anal  crossvein  recurved  and  confluent  with  underside  of  anal  cell, 
the  anal  vein  usually  an  independent  fold;  proboscis  often  long, 
rarely  porrect;  antennae  usually  three-jointed.  (Empis  (Fig.  560), 
Gloma,  Hesperempis,  Hilara,  Hilarempis  (Fig.  558),  Hormopeza, 
Iteaphila,  Microphorus,  Oreogeton,  Rhamphomyia.) 

EMPIDlNiE 

f.  Anal  cell  as  long  as  second  basal,  or  longer,  its  outer  angle  acute; 

Sc  distinct g 

Anal  cell  shorter  than  or  about  as  long  as  second  basal  cell,  its 
outer  angle  obtuse  or  right;  Sc  weak;  proboscis  short.  (Ocy- 
dromia,  Anthalia,  Bicellaria,  Euthyneura,  Hoplocyrtoma,  Lepto- 
peza,  CEdalea,  Trichina) OCYDROMIlNiE 

g.  Discal  cell  emitting  three  veins,  costa  visibly  continuing  on  hind 

margin;  proboscis  short  and  incurved;  antennae  three-jointed;  tho- 
rax not  highly  arched.  (Brachystoma  (Fig.  559),  Anomalempis, 
Blepharoprocta,  Homalocnemis).    (Including  HOMALOCNEM- 

INjE)  BRACHYSTOMATlNiE 

Discal  cell  emitting  two  veins;  proboscis  rigid,  porrect;  antennae 
two-jointed;  thorax  greatly  arched.  (Noeza  (=Hybos),  Euhybos 
(Fig.  563),  Meghyperus,  Lactistomyia,  Syndyas,  Syneches). 
(HYBOT1NA1)  NOEZiN,E 

Anterior  crossvein  located  within  basal  fifth  of  wing  (Fig.  566), 
discal  cell  always  confluent  with  second  basal,  Ri  ending  much 
beyond  middle  of  wing,  third  vein  never  forked,  three  posterior 
cells,  i.e.  Mi  and  M2  fused,  Sc  when  complete  ending  in  Ri; 
calypteres  rather  large  and  fringed;  a  row  of  postocular  cilia 
present;  proboscis  almost  always  soft;  male  genitalia  more  or  less 
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inflexed  under  abdomen;  color  usually  metallic  green.    A  large 
family  of  over  2000  species,  widespread,  principally  Holarctic  and 

Neotropical  (DOUCH6P1D/E)   DOLICHOPODIDAE 

Fourth  vein  typically  broken,  the  front  fork  widely  diverging  and 
angulately  approaching  the  third  vein  (Fig.  566);  head  short  and 
broad,  occiput  concave,  vertex  sunken,  ocellar  triangle  prominent; 


^f^pr) 


Figs.  558-567.  Empididae,  Dolichopodidae 


558.  Hilarempis,  male.  Empididae. 

559.  Brachystoma,  wing.  Empididae. 

560.  Empis,  wing.  Empididae. 

561.  Platypalpus,  wing.  Empididae. 

562.  Oreothalia,  male.  Empididae. 

563.  Euhybos,  male  (Melander)  Empididae. 

564.  Chelifera,  male  (Melander)  Empididae. 

565.  Dolichopus,  wing.  Dolichopodidae. 

566.  Psilopodinus,  wing  (Aldrich)  Dolichopodidae. 

567.  Argyra,  male  (Cole)  Dolichopodidae. 


b. 


hypopygium  free,  its  appendages  visible;  slender  species  with 
short  and  broad  thorax,  long  narrow  abdomen  and  long  slender 
legs.  (Chrysosoma,  Condylostylus,  Leptorethrum,  Mesorhaga, 
Psilopodinus  (Fig.  566),  Sciapus,  Tenuopus).  (AGONOSOMAT- 
1N/E,  LEPTOPODlN/E,  PSILOPODlN/E,  SCIAPODlNAi). 

CHRYSOSOMATiN^E 

Fourth   vein   not   angulately   fractured   though   sometimes    bowed; 
vertex  not  sunken;  thorax  longer  than  broad b 

First  antennal  joint  bare,  or  if  exceptionally  hairy  then  the  occiput 
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is  concave  and  fitting  against  the  thorax,  or  the  palpi  are  broad, 

or  the  hypopygium  is  not  free c 

First  antennal  joint  pubescent;  occiput  convex;  face  of  male  usually 
narrow  and  with  only  a  weak  indication  of  a  transverse  impres- 
sion; palpi  small;  alar  callus  present;  hind  crossvein  distant  from 
margin;  middle  tibiae  with  an  apical  set  of  five  bristles;  hypopy- 
gium large,  rather  free,  with  evident  and  often  large  lamellae; 
robust  and  bristly  species.  (Dolichopus  (Fig.  556A,  565),  Her- 
costomus,  Hypophyllus,  Orthochile,  Paraclius,  Pelastoneurus,  Sy- 
bistroma,  Tachytrechus)  DOLICHOPODlNiE 

c.  Proboscis  stout,  with  an  incurved  hook;  coxae  spined;  front  femora 

basally  with  two  divergent  spine-like  bristles;  maritime  species. 

(Aphrosylus,  Teneriffa)   APHROSYLINjE 

Proboscis  not  furnished  with  a  hook-like  piercing  organ;  coxae  and 
front  femora  not  so  spined d 

d.  Face  usually  broad,  with  evident  transverse  impression e 

Face   usually    narrow,   with   an   incomplete    transverse   impression, 

which  is  sometimes  entirely  wanting,  at  least  in  male h 

e.  Arista  dorsal;  postvertical  bristles  evident;  palpi  usually  very  broad, 

applied  against  proboscis;  occiput  usually   convex;   hypopygium 

small,  not  free,  with  small  to  large  appendages f 

Arista  apical  or  subapical;  postverticals  minute  or  wanting;  occiput 
concave;  thorax  with  a  prescutellar  bare,  flattened  area;  hypopy- 
gium long,  without  long  evident  appendages;  alar  callus  not 
distinct.  (Medetera,  Dolichophorus,  Oligochaetus,  Thrypticus; 
Saccopheronta,  Ethiop.)   MEDETERlNiE 

f.  Hind  crossvein  nearly  parallel  with  hind  margin  of  wing,  fourth 

vein  bent  forward   and   ending  before   wing-tip;   upper  occiput 
concave;    no    acrostichal    bristles;    hypopygium    sunk    into    sixth 

segment.    (Plagioneurus,  America) PLAGIONEURlN.dE 

Hind  crossvein  nearly  transverse,  located  close  to  hind  margin  of 
wing,  the  distal  segment  of  fifth  vein  short g 

g.  Acrostichal    bristles    absent.     (Thinophilus,    Eucoryphus,    Peodes, 

Schaenophilus,  Ethiop.)  THINOPHILINjE 

Acrostichals    present.     (Hydrophorus,    Liancalus,    Orthoceratium, 

Scellus)   HYDROPHORlNiE 

h.  Third  antennal  joint  usually  long  and  narrow,  with  apical  arista, 
second  joint  transverse;  occiput  convex;  middle  tibiae  with  apical 
ring  of  bristles;  hypopygium  long  and  free.  (Rhaphium,  Eutarsus, 
Machaerium,  Porphyrops,  Syntormon,  Systenus,  Xiphandrium). 

RHAPHIIN,E 
Third  antennal  joint  triangular  or  spherical,  short,  rarely  somewhat 

lengthened  with  dorsal  arista i 

i.    Hypopygium  large  and  free,  appendages  more  or  less  conspicuous; 
thorax  short,  scarcely  longer  than  broad,  with  prescutellar  area; 
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abdomen  long;  legs  slender  and  without  set  of  apical  bristles  on 
middle  tibiae.   (Neurigona,  Oncopygius) NEURIGONlN^E 

Hypopygium  usually  small,  rarely  free,  often  hidden,  the  appen- 
dages never  large  though  visible  from  beneath j 

j.  Abdomen  and  legs  elongate;  antennae  located  very  high;  ocellar 
triangle  prominent;  no  pulvilli;  hind  margin  of  first  abdominal 
segment  raised.    (Stolidosoma,  Neotrop.). 

STOLIDOSOMATINjE 

Abdomen  short  and  robust;  thorax  longer  than  broad;  middle  tibiae 

tipped  with  set  of  bristles k 

k.  Occiput  rather  concave;  arista  dorsal  or  subapical;  hypopygium 
cap-shaped  or  hemispherical,  usually  with  four  or  more  strong 
bristles  and  only  rarely  with  distinct  appendages;  body  bristly, 
usually  apex  of  abdomen  furnished  with  bristles.  (Diaphorus, 
Argyra  (Fig.  567),  Asyndetus,  Chrysotus,  Leucostola,  Melanos- 
tolus,  Trigonocera)  DIAPHORlN^E 

Occiput  convex;  third  antennal  joint  short-triangular,  pubescent, 
with  dorsal  arista;  face  of  male  narrow;  hypopygium  small,  rarely 
free  and  with  appendages;  usually  small,  weakly  bristly  species, 

the  apex  of  abdomen  without  bristles 1 

1.  Acrostichals  wanting.  (Xanthochlorus,  Chrysotimus,  Lamprochro- 
mus;  Micromorphus,  Ethiop.) XANTHOCHLORINjE 

Acrostichals  present,  in  one  or  two  more  or  less  evident  rows. 
(Campsicnemus  Sympycnus,  Syntormoneura). 

CAMPSICNEMINjE 


Suborder  Brachycera,  Section  Cyclorrhapha 

59.  Radial  veins  stout,  running  into  the  costa  near  middle  of  wing, 
medial  veins  weak  and  extending  obliquely  across  wing,  no 
crossveins  and  therefore  no  basal  cells  (Fig.  570);  antennae  placed 
low,  apparently  single-jointed  because  the  minute  basal  joints 
are  set  in  a  cavity  of  the  third  joint,  provided  with  a  long,  apical 
or  subdorsal,  three-jointed  arista;  palpi  projecting,  not  jointed; 
hind  legs  long,  their  femora  compressed;  first  and  second  ab- 
dominal segments  separate;  small,  humpbacked,  quick-running 
flies  of  characteristic  form.  Widespread,  many  species,  mostly 
Holarctic;  including  most  myrmecophilous  genera  of  flies,  some 
of  which  are  specialized  and  degenerate  forms.  (See  couplet  163). 
HYP6CERA  : PHORID^E 

a.    Propleurae   lateral   in   position,   visible   from   the   sides,   prothoracic 

spiracle  not  visible  from  above b 

Propleurae  small,  anterior  in  position,  the  humeri  formed  by  the 
mesonotum,  prothoracic  spiracle  visible  from  above;  female  usually 
wingless;  ant-guests.   (Platyphora  (=  /Enigmatias),  jEnigmatistes, 
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Assmutherium,    Microplatyphora,    Psyllomyia).     (SEN1GMAT1- 

1NM) PLATYPHORlN,E 

b.  Tibiae  usually  with  one  or  several  long  preapical  bristles;  lower 
frontal  bristles  when  present  curving  obliquely  upward;  meso- 
pleurae  usually  undivided;  both  sexes  winged.  (Phora  (  =  Tri- 
neura),  Aneurina,  Beckerina,  Chaetoneurophora  (Fig.  569),  Con- 
icera,  Diploneura,  Gymnoscelia,  Hypocera,  Paraspiniphora  (Fig. 

568),  Psorophaga,  Triphleba PHORlNLE 

Tibiae  without  any  long  preapical  bristles,  bare  or  ciliate  on  the 
edge;  two  or  four  supra-antennal  proclinate  bristles;  female  often 
wingless     or    with    aborted     wings.      (Metopina,     Apocephalus, 


Figs.  568-572.  Phoridae,  Lonchopteridae 

568.  Paraspiniphora  (Verrall)  Phoridae. 

569.  Chaetoneurophora  (Cole)  Phoridae. 

570.  Megaselia,  wing.  Phoridae. 

571.  Lonchoptera,  wing  of  female.  Lonchopteridae. 

572.  Lonchoptera,  male  (Verrall)  Lonchopteridae. 


Chonocephalus,  Gymnophora,  Ecitomyia,  Megaselia  ( =  Aphio- 
chceta)  (Fig.  570),  Pseudacteon,  Puliciphora  (=Steth6pathus), 
Rhyncophoromyia,  Syneura,  Wandolleckia).  (PULICIPH6R- 
ID/E,  STETHOPATH1DA?)   METOPINiN^ 

Wings  rather  pointed  at  tip,  lanceolate  (Fig.  571),  costa  encom- 
passing entire  wing,  basal  cells  very  small,  second  vein  (R3) 
ending  almost  at  wing-tip,  anterior  crossvein  not  obvious,  no 
discal  cell,  the  three  branches  of  media  arising  from  a  common 
stalk  from  the  apex  of  the  second  basal  cell,  Cui  of  female  curv- 
ing forward  and  ending  in  M4  at  middle  of  wing-length,  thus 
forming  an  apparent  anal  cell  (Fig.  571),  of  male  short  and  reach- 
ing hind  margin  (Fig.  572),  veins  largely  setulose  above;  oral 
margin  bristly;  third  antennal  joint  rounded,  with  a  long  sub- 
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terminal  bristle;  thorax  with  bristles  but  no  hairs.  Principally 
Palaearctic,  few  species,  males  rare.  (Lonchoptera  or  Musidora 
(Figs.  571,  572)) LONCHOPTfiRIM;  or  MUSIDORID^ 

60.  Proboscis  small,  very  rarely  elongated;  front  never  as  broad  as  the 

width  of  the  eye,  no  functioning  lunule  suture  above  antennae,  eyes 
of  male  usually  meeting;  face  without  subantennal  grooves.  .  .  .61 
Proboscis  distinctly  longer  than  head,  slender,  stiff  and  often  fold- 
ing (Fig.  578);  head  wider  than  thorax,  front  broad  in  both  sexes, 
a  functioning  lunule  present;  face  with  a  groove  or  grooves  under 
the  porrect  antenna?,  buccal  cavity  large,  palpi  short;  no  body 
bristles;  abdomen  clavate,  deflexed  at  tip;  first  posterior  cell 
pointed,  anterior  crossvein  near  middle  of  discal  cell.  Widespread, 
about  500  species;  parasitic  on  wasps,  bees  and  Orthoptera.  (See 
couplet  87) CONOPIM; 

a.  Vertex  and  tibiae  without  bristles;  anal  cell  rather  long  and  pointed; 

ovipositor  not  excessively  long b 

Vertex  with  bristles,  tibiae  spurred;  anal  cell  small;  ovipositor  very 
long;  face  carinate,  proboscis  long  and  geniculate;  third  antennal 
joint  with  subdorsal  three-jointed  arista.  (Stylogaster,  mainly 
Neotrop.)  STYLOGASTRIN^E 

b.  Third  antennal  joint  with  dorsal  two-jointed  arista;  proboscis  usually 

hinged  at  middle,  the  distal  part  folding  back;  ocelli  present.  .  .  c 
Third  antennal  joint  with  short  apical  style;  ocelli  usually  vestigial; 
proboscis  directed  forward,  not  geniculate  at  middle;  abdomen 
constricted  toward  base.  (Conops  (Fig.  577),  Brachyglossum, 
Physocephala  (Fig.  579),  Tropidomyia) CONOPlNiE 

c.  Anal  cell  equal  to  second  basal  cell;  ovipositor  large  and  folding 

forward  under  abdomen.    (Dalmannia  (Fig.  578),  Paramyopa). 

DALMANNIINjE 

Anal  cell  much  longer  than  second  basal;  ovipositor  not  extending 

forward  under  abdomen.    (Myopa,  Melanosoma,  Sicus,   Theco- 

phora  (  =  Oncomyia),  Zodion)  (ZODIONlNsE)  .  .  .   MYOPlN^ 

61.  First   posterior   cell    (R5)    open,   though   sometimes    narrowed,   no 

extra  vein  crossing  the  anterior  crossvein  (r-m).  (If  the  anal  cell 
is    narrowly    open   at   the    margin   see    Bombyliidae,    Cyrtosiinae, 

couplet  53,  j ) 62 

First  posterior  cell  (Rr>)  closed  (Fig.  574),  usually  an  extra  vein 
between  the  third  (R5)  and  fourth  (Mx)  veins  and  crossing  the 
anterior  crossvein  (r-m);  costa  continuing  around  margin  or 
stopping  at  wing-tip;  anal  cell  closed  just  before  wing-margin, 
therefore  short-petiolate,  the  vein  closing  discal  cell  parallel  with 
margin;  head  and  body  usually  without  bristles;  arista  dorsal, 
very  rarely  terminal;  male  usually  holoptic;  ocelli  always  present. 
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Characteristically  showy  flower-flies  with  yellow  markings;  quick 
fliers  and  good  hoverers;  cosmopolitan,  about  3000  species. 

SYRPHID^E 

a.  Antennae  elongate,  porrect b 

Antennae   moderate   in   length,   drooping,   if  elongate   and   porrect 

not  placed  on  a  produced  front e 

b.  First  posterior  cell  without  stump  of  a  vein  from  the  third  vein .  .  .   c 
First  posterior  cell  with  a  stump  of  a  vein  from  the  third  vein  which 

almost  divides  the  cell  into  two d 

c.  Antennae  inserted  on   a  strong  frontal  process;   a  single   red   ab- 

dominal band.  (Psarus) PSARlN^E 

Antennae  inserted  on  the  flattened  front;  abdomen  marked  with 
several  reddish  bands.  ( Antiopa  (  =  Chrysotoxum)).  (CHRYSO- 
TOX1N&)   ANTIOPINjE 


Figs.  573-579.  Syrphidae,  Conopidae 


573. 
574. 
575. 
576. 

577. 
578. 


Microdon,  wing  (Williston)  Syrphidae. 
Tubifera,  wing.  Syrphidae. 
Copestylum,  wing.   Syrphidae. 
Syrphus,  male  (Metcalf)  Syrphidae. 
Conops,  wing.  Conopidae. 
Dalmannia,  male  (Cole)  Conopidae. 


579.    Physocephala  (Lugger)  Conopidae. 


d.  Arista  dorsal;  face  rounded  and  pilose;  scutellum  usually  armed  and 
emarginate;  sometimes  antennae  of  male  split  into  two  or  four 
parts;  larvae  and  pupae  developing  in  ant  nests.  (Microdon  (Fig. 
573),  Mixogaster,  Rhopalosyrphus).  (Including  MASARfGID/E, 
Neotrop.,  with  antennae  of  male  split  into  lobes). 

MICRODONTINjE 
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Style  terminal,  antenna:  on  frontal  processes;  face  not  with  abundant 
pile.    (Cerioides  (  =  Ceria,   =  Sphyximorpha)) ..   CERIOIDlNiE 

e.  Anterior  crossvein  located  before  middle  of  discal  cell,  nearly  always 

rectangular  £ 

Anterior  crossvein  near  or  beyond  middle  of  discal  cell,  usually 
oblique  n 

f.  Wholly  black  or  metallic  tinted  species,  if  abdomen  is  spotted  with 

yellow,  the  facial  profile  is  parallel  with  eye-margin  and  face 

and  eyes  are  pubescent;  front  of  mesonotum  pubescent g 

Pale  color  marks  present  on  head,  thorax  and  abdomen i 

g.  Antennae  with  terminal  bristle.    (Callicera) CALLICERiN^E 

Antennae  with  dorsal  arista h 

h.    Third  antennal  joint  very  large,  orbicular,  thick;  abdomen  con- 
cave below,  genitalia  entirely   hidden   from   dorsal   view,  body 

thickly  punctate.  (Nausigaster) NAUSIGASTRllNLE 

Third  antennal  joint  smaller;  abdomen  not  strongly  concave  below, 
the  genitalia  usually  largely  visible  from  above.  (Chilosia,  Chry- 
sogaster,  Cnemodon,  Heringia,  Orthoneura,  Pipiza,  Psilota). 

CHILOSIIN.E 

i.   Lower  part  of  face  strongly  projecting j 

Lower  part  of  face  not  strongly  projecting 1 

j.   Face  distincdy  projecting  conically  downward;  third  antennal  joint 
stout,  with  thickened  three-jointed  arista.    (Pelecocera,  Chamae- 

syrphus,  Ischyroptera)  PELECOCERiNiE 

Face   not  projecting  downward,  but  strongly   produced   forward; 

third  antennal  joint  not  stout  and  not  with  thickened  arista ..  .  .  k 

k.    Alula    very    small;    abdomen    clavate;    hind    femora    thickened. 

(Sphegina,  Neoascia)   SPHEGINlNiE 

Alula  normal;  abdomen  short,  not  constricted  at  base.    (Brachyopa, 

Rhingia)   ....  BRACHYOPlNiE 

1.    Humeral  calli  and  the  region  between  them  destitute  of  pile;  mar- 
ginal cell  open,  vein  closing  first  posterior  cell  usually  parallel 

with  margin;  arista  bare  or  pubescent m 

Humeral  calli  and  the  interhumeral  region  more  or  less  pilose; 
marginal  cell  closed,  vein  closing  first  posterior  cell  distally  re- 
current; arista  heavily  plumose;  hind  coxae  with  hair  behind. 
(Apivora  (  =  Volucella)   (Fig.  556  C),  Copestylum  (Fig.  575), 

Temnocera).   (VOLU CELLING)  APIVORiN^E 

m.    Abdomen  elongate,  basally  narrow.  (Baccha,  Doros,  Salpingogaster, 

Spathiogaster) ". BACCHlNvE 

Abdomen  oval,  not  narrow  at  base  nor  clavate.  (Syrphus  (Fig.  576), 
Asarcina,  Didea,  Eriozona,  Lasiopticus  (  =  Scceva),  Leucozona, 
Melanostoma,   Paragus,   Platychirus,   Pyrophaena,   Sphaerophoria, 

Xanthogramma)   SYRPHINjE 

n.    Third  vein  bending  deeply  into  first  posterior  cell  (Fig.  574);  femora 
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with  conspicuous  patch  of  black  spinules  near  base.  (Tubifera 
( =  Eristalis)  (Fig.  574),  Arctosyrphus,  Helophilus,  Lampetia 
(  =  Merodon)  (L.  equestris,  Narcissus  bulb-fly),  Liops,  Mallota, 
Megaspis,  Mesembrius,  Myatropa).    (ERISTALlNAi). 

TUBIFERlN^E 

Third  vein  not  bending  deeply  into  first  posterior  cell o 

o.    Arista   plumose.     (Cinxia    ( =  Sericomyia),   Arctophila,    Condidea, 
Conosyrphus,      Pararctophila).        (ARCTOPHlLlNtf,      SERI- 

COMYllNAE)  CINXIIN^ 

Arista  bare  or  pubescent p 

p.    Apical  crossvein  recurrent,  usually  with  a  stump  of  a  vein  at  the 

angle.  (Zelima  (  =  Eumerus)).   (EUMERlNAE)  .  .   ZELIMIN^ 

Apical  crossvein  oblique,  at  most  very  slightly  recurrent  at  apex      q 

q.    Marginal  cell  closed  and  petiolate.    (Milesia)    MILESIINjE 

Marginal  cell  open.  (Xylota,  Brachypalpus,  Calliprobola,  Cynorrhina, 
Myiolepta,  Penthesilea  (=  Criorrhma),  Sphecomyia,  Spilomyia, 
Syritta,  Temnostoma,  Tropidia)    XYLOTlN^E 

62.  Proboscis  firm,  styliform,  porrect  or  short;  male  genitalia  terminal, 

more  or  less  asymmetrical;  subcosta  evanescent,  not  reaching 
costa,  anal  angle  of  wing  more  or  less  rectangular,  no  alula,  costa 
interrupted  at  fourth  vein;  arista  usually  thread-like  and  terminal 
(Fig.  563).    (Subfamily  Noezinx,  see  couplet  58,  g.) 

EMPIDIDjE,  part 

Proboscis  very  small  and  soft;   male  genitalia   forming  a   hypopy- 

gium   inflexed   under   the   abdomen;   subcosta   complete,   ending 

in  costa 63 

63.  Antennae  with  terminal  arista;  face  small  and  broad;  anal  angle  of 

wing  more  or  less  full,  basal  cells  small,  second  basal  much 
shorter  than  discal  cell;  hind  tibiae  and  tarsi  dilated,  especially 
in  male;  head  and  thorax  with  bristles;  female  sometimes  bright- 
colored.  About  100  species,  principally  Holarctic,  some  Nearctic, 
Indoaustralian  and  Ethiopian.  (Platypeza  or  Clythia  (Fig.  583), 
Agathomyia,  Callomyia,  Calotarsa  (Fig.  582),  Microsania,  Opetia 

(Fig.  581)).   (MICROS AN1IN/E) 

PLATYPEZIM;  or  CLYTHIID^E 

Antennae  with  dorsal  arista;  face  narrow;  legs  not  dilated;  head 
and  body  without  true  bristles;  head  very  large,  usually  spheri- 
cal, consisting  almost  wholly  of  the  eyes;  anal  angle  of  wings  not 
developed,  second  basal  cell  subequal  to  discal  cell  in  length; 
anal  cell  closed  near  margin;  ovipositor  large,  with  bulbous 
base  and  long  sword-like  point,  inflexed  under  abdomen.  About 
300  species,  principally  Holarctic  and  Australian,  some  Nearctic 
and  Ethiopian.  (Pipunculus  or  Dorylas  (Fig.  580),  Chalarus, 
Nephroceros,  Verrallia)  PIPUNCULID^  or  DORYLAID^ 
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Schizophora 

64.  Coxa!  close  together,  the  legs  attached  ventrally;  head  movably 
separated  from  thorax;  adults  not  ectoparasites  upon  mammals, 
birds  or  bees;  rarely  viviparous,  in  which  case  the  new-born 
young     are     very     immature.      (EUMYlID^E,     MUSCOIDEA, 

MYIODARIA) .65 

Coxae  broadly  separated  from  each  other,  the  legs  appearing  at- 
tached toward  the  sides  of  the  thorax  and  therefore  sprawling 
(Fig.  663);  head  often  small  and  closely  united  with  body,  the 
eyes  more  or  less  reduced,  often  wholly  wanting,  ocelli  wanting 


Figs.  580-584.    Pipunculidae,  Platypezidae,  Sciadoceridae 

580.  Pipunculus,  male  (Cole)  Pipunculidae. 

581.  Opetia,  wing  (Verrall)  Platypezidae. 

582.  Calotarsa,  female;  a,  hind  tibia  and  tarsus  of  male  (Cole)  Platypezidae. 

583.  Platypeza,  wing,  Platypezidae. 

584.  Sciadocera  (Tonnoir)  Sciadoceridae. 


or  vestigial;  adults  usually  much  flattened,  of  a  leathery  or 
horny  structure,  often  wingless,  living  parasitically  upon  warm- 
blooded vertebrates  or  upon  the  honey  bee;  viviparous,  the  new- 
born larvae  well  developed,  ready  for  pupation,  Braulidae  ovi- 
parous  in  bee-hives.    (PUPIPARA,  EPROBOSCIDEA,   OMA- 

L6PTERA,  NYMPHIPARA) 146 

65.  Second  antennal  joint  with  a  longitudinal  seam  along  upper  outer 
edge  which  extends  quite  to  the  base;  anterior  orbits  not  differ- 
entiated above  from  the  lateral  vertex  plates,  bearing  a  row  of 
convergent  lower  frontal  bristles  which  are  more  distant  from 
eye-margin  than  the  upper  frontal  bristles  are  (Fig.  594);  usu- 
ally   at   least   lower   calypter    large;    posthumeral    and    intra-alar 
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bristles  usually  both  present;  thorax  with  a  complete  trans- 
verse suture  before  wings  (Fig.  585);  front  of  male  usually 
narrow  or  the  eyes  meeting;  subcosta  always  distinct  and  ending 
in  costa,  first  vein  (Ri)  never  short  (Fig.  598);  abdominal  spir- 
acles at  least  of  segments  two  to  five  located  in  side  margins 
of  tergites,  very  rarely  in  the  membrane.  (CALYPTRATiE, 
muscarim:,  MYODARIA  SUPERIORA,  SCHIZOMETOPA, 
THECOSTOMATA)  66 


<Ac      ac 


Figs.  585,  586.  Calliphoridae 

585.  Calliphora,  thorax,  dorsal  view  (Walton)  Calliphoridae. 

586.  Calliphora,  thorax,  lateral  view  (Walton)  Calliphoridae. 

Sclerites:  Cx,  front  coxa;  H,  humerus;  Hp,  hypopleura;  M,  posterior  portion 
of  mesonotum  (metazona);  Mp,  mesopleura;  Mn,  metanotum;  P,  anterior 
portion  of  mesonotum  (prozona);  Pp,  propleura;  Ptp,  pteropleura;  S,  scutellum; 
Stp,  sternopleura. 

Brisdes:  ac,  acrostichals;  dc,  dorsocentrals;  h,  humerals;  ia,  intra-alars;  n, 
notopleurals;  pa,  post-alars;  ph,  posthumerals;  ps,  presutural;  sa,  supra-alars. 

c,  calypteres;  TS,  transverse  suture  separating  prozona  from  metazona. 


Second  antennal  joint  without  such  a  seam  (except  Loxocera, 
couplet  131);  anterior  orbits  usually  separated  above  from 
lateral  vertex  plates,  or  the  latter  alone  developed  and  bearing 
fronto-orbital  brisdes  (if  exceptionally  the  fronto-orbital  bristles 
are  located  on  the  orbits  the  lower  ones  are  closer  to  the  eye- 
margin  than  the  upper  ones  are);  lower  calypter  vestigial  or 
undeveloped;  posthumeral  brisdes  absent;  thorax  without  a 
complete  transverse  suture  in  front  of  wings,  posterior  callosity 
usually  absent;  a  visible  membrane  connecting  the  dorsal  and 
ventral  sclerites  of  the  abdomen,  in  which  the  spiracles  are 
nearly  always  located  (if  spiracles  are  in  tergites,  e.g.  Chlorop- 
idae  and  Ephydridae,  the  subcosta  is  imperfect);  front  of  both 
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sexes  of  nearly  equal  width,  or  if  wider  in  female  the  greater 
width  is  due  to  a  widening  of  the  middle  stripe;  fourth  vein  (Mi) 
nearly  straight,  never  angulate  or  with  an  appendage;  often 
very  small  species.  (ACALYPTRAT^E,  BORBOROIDEA, 
HAPLOST6MATA,  MUSCARIA  HOLOMETOPA,  MYO- 
DARIA  INFERIORA)  78 

66.  Mouthparts  functional;  usually  with  sternopleural  bristles  at  least, 

often   very    bristly   species,   hypopleura   with   seriate   bristles    or 

hairy 69 

Mouth-opening  small,  the  mouthparts  vestigial  or  wanting;  vibrissas 
and  bristles  undeveloped,  no  sternopleural  bristles;  front  broad  in 
both  sexes;  antennae  set  in  the  facial  groove  or  grooves;  lower 
calypter  with  margin  only  slightly  pubescent,  hypopleura  with 
long  hair.    Bot  flies.    (CESTROIDEA)    67 

67.  Head  apparently  closed  below,  the  small  mouth-opening  filled  by 

the  proboscis  with  which  it  is  connected  by  a  membrane,  mouth- 
parts atrophied  or  even  wanting,  the  proboscis  never  angled  at 

base;  arista  always  bare 68 

Head  with  a  deep  groove  beneath,  mouthparts  present  though  very 
small,  proboscis  angled  at  base,  withdrawn  in  the  oral  groove, 
palpi  usually  -not  visible;  arista  bare  or  plumose;  first  posterior 
cell  usually  open.   (CUTETER&BRID/E)  .  . .  . CUTER^BRID^ 

a.  Third  antennal  joint  long,  three  times  as  long  as  second  joint;  an- 

tennal  pit  large  and  deep;  arista  hairy  above;  no  facial  carina. 

Neotropical b 

Third  antennal  joint  rounded;  antennal  pit  shallow c 

b.  Epistoma  rather  broad,  projecting  obliquely  forward;  arista  long- 

plumose.    (Pseudogametes,  Alouattamyia,  on  monkeys). 

PSEUDOGAMETlNiE 

Epistoma  very  narrow;  arista  with  hairs  above  only.    (Dermatobia, 

on  cattle,  horse,  man) DERMATOBIiN^E 

c.  Arista  plumose;  no  bristles;  facial  carina  present.    Large  species; 

rodent  parasites;  N.  and  S.  Am.  (Cuterebra  (Fig.  589),  Bogeria). 

CUTEREBRiN^E 
Arista  bare d 

d.  Second  antennal  joint  trilobed;  apical  cell  sometimes  closed;  front 

projecting.    Elephant   parasites.     (Cobboldia    (Fig.   591)    India; 

Platycobboldia,  Rodhainomyia,  Africa) COBBOLDIiN^E 

Second  antennal  joint  not  trilobed;  apical  cell  open;  front  more  or 
less  convex;  bumble-bee-like  parasites  of  Cervidae;  Europe  and 
N.  Am.  (Cephenomyia,  Pharyngomyia).    CEPHENOMYIiNiE 

68.  Middle  part  of  face  narrow;  hypopleura  with  fan  of  strong  hairs; 

first  posterior  cell  usually  closed   and   long  petiolate.    (CEstrus, 
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sheep,  goats  (Fig.  590),  Cephalopsis,  camel,  Hippoestrus,  horse, 
Pharyngobolus,  elephant,  Rhincestrus,  horse,  hippopotamus). 

CESTRIDjE 

Middle  part  of  face  forming  a  wide  slightly  convex  shield-shaped 
plate;  hypopleurae  with  bundle  of  hairs;  first  posterior  cell  open; 
antennal  pits  deep.  (Hypoderma,  ruminants;  Dermatdestrus,  an- 
telope; GEdamagena,  reindeer;  CEstromyia,  rodents). 

HYPODERMATID^E 

69.  Hypopleurx  and  pteropleurae  with  one  or  more   vertical  rows   of 

bristles  or  hairs  (Fig.  586);  fourth  vein  (Mi)  curving  or  bending 
forward,  narrowing  or  closing  first  posterior  (apical)  cell,  often 
with  a  spur  (M2)  at  the  bend  (Fig.  598);  when  three  sterno- 
pleural  bristles  present  usually   but  one  behind.    (TACHINOl- 

DEA)   70 

Hypopleurae  without  a  vertical  series  of  strong  bristles  below 
spiracle,  if  rarely  the  hypopleural  bristles  are  present  there  is 
no  row  of  bristles  on  pteropleura  (in  Stomoxys,  which  has  a 
porrect  rigid  proboscis  (Fig.  602),  both  hypopleural  and  ptero- 
pleural  hairs  are  present);  when  three  sternopleural  bristles 
present  usually  two  behind;  ventral  membrane  usually  distinct; 
postscutellum  not  developed  convexly.   (ANTHOMYlARIA)     75 

70.  Postscutellum  little  developed,  not  convexly  prominent  (Fig.  586), 

if  more  or  less  prominent  the  metathoracic  spiracular  covering 
is  not  in  two  parts  but  covers  the  entire  lower  portion,  leaving 
a  small  opening  in  middle  above;  middle  segments  of  abdomen 
rarely  with  rather  strong  hairs;  second  ventral  segment  of  ab- 
domen more  or  less  overlapping  edges  of  the  dorsal  segments..  .71 
Postscutellum  strongly  developed  in  the  form  of  a  transverse  rounded 
ridge  often  projecting  as  far  as  apex  of  scutellum;  dorsal  seg- 
ments of  abdomen  with  strong  bristles  in  addition  to  finer  hairs, 
their  edges  overlapping  all  the  ventral  segments 73 

71.  Hindmost    posthumeral    bristle    located    lateral    to    the    presutural 

bristle  (Fig.  585)  (sometimes  absent  in  Engyzops);  propleura 
and  prosternum  hairy  (bare  in  Pollenia  (Fig.  600)  which  has 
matted  metallic  hairs  on  mesonotum);  generally  two  notopleural 
bristles,  rarely  three;  arista  generally  long-plumose;  body  usu- 
ally metallic  blue  or  green;  fifth  ventral  segment  of  male  with  a 
split  hind  margin,  sometimes  prominently  developed;  eyes  of 
male  touching  or  approximated,  of  female  separated.  Cosmo- 
politan.   (METOPlID/E) CALLIPHORIDjE 

a.  Cheeks  narrow,  about  one-fifth  eye-height;  arista  plumose  to  end; 
curve  of  fourth  vein  broadly  rounded,  basal  vein  sometimes  setose; 
metathoracic  spiracle  with  its  front  and  back  ends  equally  rounded; 
postscutellum  usually  well  developed.  (Mesembrinella,  Huas- 
caromusca,  Neotrop.)  MESEMBRINELLINjE 
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Cheeks  subquadrate,  about  half  the  eye-height;  curve  of  fourth  vein 
usually  angulate;  postscutellum  not  strongly  developed b 

Basal  section  of  radius  (stem  vein)  with  distinct  setulae  or  hairs  on 
posterior  upper  side c 

Basal  vein  not  setulose  on  posterior  upper  side d 

Occipital  orbits  wide;  lower  calypter  subtruncate  at  apex,  concave 
on   outer   margin,   haired   on   part   of   upper   surface;   the   small 


Figs.  587-596.  Calliphoridae,  CEstridae,  Cuterebridae,  Gasterophilida:,  Cordyluridae 

587.  Calliphora,  head  from  front   (Walton)   Calliphoridae:  Ant,  antenna;  Ar,  arista; 

Ch,  cheek;  E,  eye;  FS,  frontal  suture;  I,  interfrontalia;  Ocp,  occiput;  Pa, 
palpus;  oc,  ocellar  bristles;  orsi,  inner  row  of  upper  orbital  bristles;  p.  orse, 
proclinate  bristle  in  outer  row  of  upper  orbitals;  r.  orse,  reclinate  bristles  in 
outer  row  of  upper  orbitals;  vi,  vibrissa;;  vte,  exterior  vertical  bristle;  vti, 
inner  vertical  bristle. 

588.  Calliphora,  profile  of  head   (Walton)   Calliphorida:.    Lettering  as  for  Fig.  587. 

589.  Cuterebra,  head  from  front.  Cuterebridae. 

590.  CEstrus,  head  from  front.  CEstridae. 

591.  Cobboldia,  head  from  front  (Rodhain  and  Bequaert)  Cuterebridar. 

592.  Gasterophilus,  head  from  side   (Cole)   Gasterophilidae. 

593.  Gasterophilus,  wing  (Cole)  Gasterophilidae. 

594.  Cordylura,    head    from    front.     Cordyluridae:     Lun,    frontal    lunule;    ori,    lower 

set  of  fronto-orbital  bristles;  ors,  upper  set  of  fronto-orbitals;  p.ors,  proclinate 
bristle  of  upper  set;  pvt,  postverticals;  r.ors,  reclinate  fronto-orbital  bristles 
of  upper  set;  vi,  vibrissa;;  vte,  outer  vertical  bristle;  vti,  inner  vertical 
bristle. 

595.  Parallelomma,  female   (Cole)   Cordyluridae. 

596.  Scopeuma,  wing.  Cordyluridae. 
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rounded  callosity  below  base  of  wing  often  with  erect  hairs. 
(Phormia  (P.  regina,  Black  blowfly);  Apaulina,  N.  Amer.,  Pro- 
tocalliphora,  Palaearc,  bird  nest  parasites;  Callitroga  (  =  Cochlio- 
myia,  Compsomyia)   (C.  macellaria,  Screw-worm),  Hemilucilia, 

Paralucilia).  (CHRYSOMYllNAi)  PHORMIINjE 

Occipital  orbits  very  narrow;  lower  calypter  rather  narrowly  rounded 
at  apex,  nearly  straight  on  outer  margin,  bare  above;  subalar 
callosity  bare  or  without  distinct  hairs;  arista  pectinate.  (Rhinia, 
Metillea,  Rhyncomyia,  Stomatorhina) RHINIINjE 

d.  Prosternum  and  propleura  hairy;  mesonotum  without  crinkly  hairs; 

hairs  of  parafacial  stripe  not  reaching  lower  margin  of  eyes e 

Prosternum  and  center  of  propleura  bare;  mesonotum  with  crinkly 
hairs;  parafacial  hairs  extending  to  lower  margin  of  eyes.  (Pollenia 
(P.  rudis,  Cluster-fly  (Fig.  600),  Melanodexia;  Anthracomyia, 
Austr.)   POLLENIlN,E 

e.  Lower  calypter  bare  above;  parafacials  entirely  bare;  parasquamal 

tuft  present.  Greenbottle  flies.  (Lucilia,  Bufolucilia,  Phaenfcia. 
Including  PHUMOSllN/E:  Phumosia,  Caiusa,  Euphomosia). 

LUCILIIN^E 
Lower  calypter  pilose  above;  parafacials  usually  partially  setose;  para- 
squamal tuft  absent.    Bluebottle  flies.    (Calliphora   (Figs.  585— 
588),  Acronesia,  Cynomyia,  Onesia) CALLIPHORINjE 

Hindmost  posthumeral  bristle  placed  higher  than  or  level  with  the 
presutural  bristle;  propleura  and  prosternum  bare,  thorax  not 
with  matted  hairs,  often  four  notopleural  bristles;  arista  bare 
or  hairy  on  basal  half;  eyes  not  contiguous,  front  of  male  narrow, 

or  as  wide  as  in  female 72 

72.  Calypteres  large  and  round,  reaching  scutellum;  fifth  ventral  seg- 
ment of  male  abdomen  with  a  straight  hind  margin,  or  entirely 
absent;  arista  generally  plumose  only  on  basal  half,  sometimes 
bare;  eyes  bare.  Flesh-flies SARCOPHAGID^E 

a.  Head  quadrangular  in  profile;  arista  usually  plumose,  rarely  only 
pubescent;  third  and  fourth  sternites  more  or  less  evident,  though 
not  completely  covering  the  margins  of  the  tergites;  theca  of 
penis  rarely  with  spine;  front  of  male  usually  more  or  less  narrow 
and  without  orbital  bristles;  more  than  two  sternopleural  bristles 
present  (see  Fig.  586,  Stp.).  Larvae  of  most  species  feeding  on 
carrion,  some  parasitic  on  grasshoppers.  (Sarcophaga,  Agria, 
Helicobia,  Blaesoxipha,  Ravfnia,  Sarcophila,  Sarcotichina,  Tephro- 
myia).    {SAROTHROMYlN/E,  STEPHANOSTOMATIDA1). 

SARCOPHAGiNiE 

Head  not  quadrangular  in  profile;  third  and  fourth  sternites  less 

evident,  covering  margins  of  tergites;  theca  of  penis  usually  with 
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spine;  arista  bare  or  with   very  short   pubescence;   two  sterno- 

pleural  bristles  present;  front  often  with  orbital  bristles b 

b.  Middle  tibiae  near  the  middle  with  a  single  extensor  bristle;  cheeks 
rather  narrow,  eyes  large,  front  of  both  sexes  of  nearly  equal 
breadth;  arista  sometimes  with  weak  pubescence;  third  and  fourth 
sternites  completely  covered.  Larvae  feeding  on  supplies  stored 
in  nests  of  various  bees  and  wasps.  (Miltogramma,  Apodacra, 
Craticulina,  Hilarella,  Metopia,  Opsidia,  Pediasiomyia,  Pachyoph- 
thalma,  Senotainia).  (METOPllN/E).  MILTOGRAMMATlNifc 


Figs.  597-602.  Tachinidae,  Dexiidae,  Anthomyiidae,  Muscidae,  Calliphoridae 

597.  Belvosia.  Tachinidae. 

598.  Ptilodexia.  Dexiidae. 

599.  Limnophora  (Cole)  Anthomyiidae. 

600.  Pollenia  (Cole)  Calliphoridae. 

601.  Musca,  wing.  Muscidae. 

602.  Stomoxys,  head.  Muscidae. 


Middle  tibiae  with  at  least  two  bristles  near  the  middle;  eyes  small, 
cheeks  broad,  face  broader  than  vertex,  front  of  female  broader 
than  of  male;  arista  bare c 

Antennae  very  short;  genitalia  large;  sternites  two  to  five  large, 
open;  eyes  very  small.  (Paramacronychia,  Nemoraea,  Eur.; 
Brachycoma,  Wohlfartia)   ,s PARAMACRONYCHIlNiE 

Antennae  normal;  genitalia  small;  sternites  two  to  five  more  or 
less  covered d 

Tergites  three  and  four  with  discal  macrochaetae,  body  bristly;  eyes 
pubescent;  theca  fused  with  penis,  forceps  long.  (Rhaphiochaeta, 
Brachymera,  Eur.) RHAPHIOCtLETlN^E 

Tergites   three   and    four   without   discal    macrochaetae,   body    with 
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short  bristles;  eyes  bare;  theca  free,  penis  without  membrane. 
(Amobia,  Hoplisa,  Morinia)  AMOBIINjE 

Calypteres  narrow,  with  the  inner  edge  generally  bending  away 
from  scutellum;  fifth  ventral  segment  of  male  split  to  the  middle; 
arista  pubescent;  eyes  sometimes  hairy.  Larvae  parasitic  on  sow- 
bugs,  snails,  beetles,  etc.  (Rhinophora,  Frauenfeldia,  Macquartia, 
Melanophora,  Phyto).  (Including  STACKELBERGOMYlID/E, 
a  dune-living  European  fly  with  deep  cheeks,  flat  body,  incrassate 
legs  and  imperfect  apical  cell.) RHINOPHORIDjE 

73.  Ventral    membrane    more    or    less    evident    between    the    reduced 

sternites  and  the  margins  of  the  tergites,  if  not  the  female 
abdomen  is  tipped  by  an  under-folded  claw  (Phania);  abdomen 
destitute  of  stout  bristles;  facial  plate  more  or  less  convexly  pro- 
duced nose-like  below  the  vibrissal  angles  and  fused  with  the 
lowest  part  (epistome).  Larvae  parasitic  on  bugs  and  beetles. 
(Phasia,  Alophora,  Cystogaster,  Clytiomyia,  Leucostoma,  Phania, 
Phorantha,  Rhodagyne  (  —  Gymnosoma),  Trichopoda).  (Includ- 
ing GYMNOSOMATIDA?  with  four,  not  five,  abdominal  seg- 
ments)   phashm; 

Ventral  membrane  not  visible;  abdomen  bearing  some  stout  bristles; 
facial  plate  flattened,  at  most  slightly  produced 74 

74.  Antennae  inserted  usually  at  or  below  middle  of  eyes,  the  arista 

usually  hairy;  no  presutural  intra-alar  bristle;  ventral  segments 
of  abdomen  concealed  below  the  meeting  edges  of  the  tergites; 
legs  often  relatively  long.  Larvae  parasitic  in  beetles.  (Dexia, 
Cylindromyia  ( =  Ocyptera),  Loewia,  Myiocera,  Ptilodexia  (Fig. 
598),  Rhynchodexia,  Rutillia,  Thelaira,  Theresia).  (Including  the 
Australian  RUT1LLI1D/E,  with  nasute  epistoma,  reduced  stern- 
ites and  usually  metallic  color.) DEXIID^E 

Antennae  inserted  above  middle  of  eyes,  the  arista  usually  bare, 
rarely  short-pubescent  (Fig.  556D);  intra-alar  bristles  usually  ex- 
tending in  front  of  suture,  if  not  the  ventral  segments  broadly 
visible,  or  the  fifth  ventral  of  male  is  vestigial;  at  least  two  post- 
humeral  and  three  posterior  intra-alar  bristles.  Tachina  flies. 
Larvae  mostly  endoparasitic  in  caterpillars  and  other  insects. 
(Tachina  or  Larvaevora,  Aphria,  Archytas,  Belvbsia  (Fig.  597), 
Echinomyia,  Ernestia,  Exorista,  Frontina,  Linnaemyia,  Masicera, 
Nemoraea,  Phorocera,  Peleteria,  Plagia,  Salmacia  (  =  Gonia)  (Fig. 
556  D),  Siphona,  Sturmia,  Winthemia,  Zenillia).  Including 
EXORfSTID/E,  MASlCERlDAi,  HISTRIClID/E,  etc.). 

TACHfNID^  or  LARV^EVORID^  x 

1  This  dominant  group  has  been  divided  by  several  taxonomists  into  about  sixty 
so-called  families,  which  do  not  have  the  rank  of  the  dipterous  subfamilies  presented 
in  the  previous  portions  of  the  key.  Because  the  limits  of  these  groups  have  not  been 
agreed  on  by  the  students  of  the  muscoid  flies  and  because  there  is  no  satisfactory 
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75.  Fourth  vein  (Mi)  often  bending  forward  to  narrow  the  apical  cell 

at  the  margin  (Fig.  601);  if  the  apical  cell  is  not  narrowed  then 
the  eyes  are  not  widely  separated,  or  cruciate  bristles  are  present 
on  the  front,  and  the  lower  calypter  is  longer  than  the  upper, 
and  the  abdomen  proper  contains  only  five  segments;  if  the  eyes 
are  widely  separated  (the  females  and  some  males)  the  oval, 
more  or  less  bristly  abdomen  is  distinctive;  scutellar  suture  com- 
plete.   (MUSCOIDEA)    76 

Apical  cell  not  narrowed  at  margin  (Fig.  596);  no  cruciate  frontal 
bristles;  eyes  broadly  separated  in  both  sexes;  lower  calypter  not 
longer  than  the  upper;  scutellar  suture  interrupted  in  the  middle; 
abdomen  more  or  less  elongate,  with  six  segments  before  the 
genitalia    (the    first   two   fused    together,   as    usual).     (SCATO- 

mfzidal,  scatophagid/e,  scopeumat1d&). 

cordyiajrim; 

a.  Propleural  bristle  absent;  usually  one  sternopleural  and  five  dorso- 

central  bristles;  first  vein  bare  above b 

Propleural  bristle  present;  one  to  three  sternopleurals c 

b.  Head  broad;  palpi  spoon-shaped  or  leaf-like.    (Hydromyza,  Acan- 

thocnema,  Microprosopa,  Pogonota,  Spathiophora). 

HYDROMYZIN^ 

Head  rounded;  palpi  narrow;  heavily  pollinose  species.    (Scopeuma 

{  —  Scathophaga)     (Fig.     596),     Coniosternum,     Ceratinostoma, 

Scatomyza).    (SCATOPHAGlN/E)   SCOPEUMATlN^ 

c.  Front  femora  and  tibiae  at  most  with  single  row  of  bristles  beneath     d 
Front  femora  with   two   rows   of  flexor  bristles,   front   tibiae   with 

single  or  double  rows;  first  vein  bare  above.  (Norellia,  Acan- 
thoma, Norellisoma)   NORELLIlN^E 

d.  Palpi   without   long   hairs;    face   short;   legs   strong.     (Clidogastra, 

Cochliarium,  Gymnomera)    CLIDOGASTRIN^ 

Palpi  usually  with  apical  bristle;  face  long;  first  vein  usually  setose 
above.  (Cordylura  (Fig.  594),  Amaurosoma,  Gonarcticus, 
Megophthalma,  Parallelomma  (Fig.  595),  Scoliaphleps). 

CORDYLURIN^E 

76.  Either  the  hypopleural  or  pteropleural  bristles  or  hairs  present  (Fig. 

586);  basal  bristles  of  abdomen  reduced;  fourth  vein  bending  or 
curving  forward  (straight  in  Eginia);  arista  feathered  to  tip.    .77 

published  key  no  attempt  is  here  made  to  present  subdivisions  of  the  Tachinidae.  Even 
the  distinctions  between  the  conventional  families  Dexiidx  and  Tachinidx  have  broken 
down  of  recent  years  with  the  discovery  of  annectant  genera.  Perhaps  the  best  solu- 
tion is  to  consider  but  two  subfamilies,  Dexiinae  and  Tachinini,  with  a  unique  army 
of  legions,  cohorts  and  tribes  of  genera  comprising  the  latter.  (See  page  7.)  (An 
exhaustive  recent  work  is  the  twelve-volume  Manual  of  Myiodaires  by  C.  H.  T.  Town- 
send,  completed  in  1942.) 
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Neither  the  hypopleural  nor  pteropleural  hairs  or  bristles  present; 
abdomen  usually  bristly;  fourth  vein  curving  backward  (if  curv- 
ing forward  the  arista  is  not  feathered  to  the  tip);  arista  some- 
times bare  (Fig.  599) ANTHOMYilD^ 

a.  Anal  vein  complete,  faint  apically  but  reaching  margin b 

Anal  vein  not  distinctly  traceable  to  margin c 

b.  Eyes  of  male  close  together  on  the  narrowed  front;  calypteres  large. 

(Anthomyia,  Chortophila  (C.  antiqua,  Onion  maggot,  C.  brdssiccs, 
Cabbage  maggot,  C.  cilicrura  (=fiorilega),  Seedcorn  maggot), 
Egle,  Hammomyia,  Hylemyia  (H.  coarctata,  Wheat  bulb  fly), 
Hydrophoria,  Opsolasia,  Pegomyia  (P.  hyoscyami,  Beet-fly,  P. 
rub  iv  or  a,  Raspberry  cane  maggot),  Phorbia,  Pycnoglossa).  (HY- 

LEMYllNJE,  PEGOMYIlNJE)  ANTHOMYIlN^ 

Eyes  of  both  sexes  widely  separated  by  the  broad  front;  calyp- 
teres small.    (Fucellia,  Chirosia,  Mycophaga,  Myopina). 

FUCELLIINjE 

c.  Lower  sternopleural  bristle  wanting,  or  if  present,  closer  to  one  of 

the  upper  sternopleurals  than  to  the  other d 

Lower  sternopleural  equidistant  from  the  two  upper;  front  in  both 
sexes  one-third  the  width  of  the  head,  each  orbit  with  one  long 
backward-directed  bristle  on  upper  half;  thorax  with  but  one 
pair  of  presutural  dorsocentral  brisdes;  lower  stigmatal  bristle 
directed  downward;  eyes  of  both  sexes  usually  widely  separated. 
(Coenosia,  Chelisia,  Atherigona,  Limnospila,  Lispocephala,  Schoe- 
nomyza)   CCENOSIiNiE 

d.  Pteropleura  with  a  central  group  of  hairs;  palpi  dilated  apically, 

usually  conspicuously  dilated;  front  of  both  sexes  equal  to  eye- 
width,  the  interfrontalia  without  cruciate  brisdes;  parafacials  with 

some  hairs  on  their  entire  length.   (Lispa) LISPiN^E 

Pteropleura  usually  without  such  group  of  hairs,  but  if  haired,  the 
front  of  the  male  is  narrower  than  that  of  the  female;  palpi  not 
conspicuously  dilated;  parafacials  bare  below  base  of  antennae      e 

e.  Hind  tibiae  of  male  with  a  strong  dorsal  bristle  just  beyond  middle     f 
Hind  tibiae  of  male  without  such  a  strong  dorsal  brisde g 

f.  Anal  vein  very  short,  stopping  abruptly,  the  seventh  vein  (axillary 

or  A2)  more  or  less  distinctly  curved  forward  around  the  apex 
of  the  first  anal;  female  with  wholly  convex  front,  the  broad 
orbits  (and  in  males  with  wide  front  also)  bearing  two  fronto- 
orbital  bristles  on  upper  half  directed  outward  over  eyes,  or  the 
upper  one  directed  slightly  backward;  middle  tibiae  of  male  more 
or    less    densely    pubescent   and    often    swollen    on    inner    side. 

(Fannia,  Coelomyia,  Piezura) FANNIlN^E 

Axillary  vein  not  curving  around  end  of  anal  vein;  front  of  female 
more  or  less  projecting  forward,  orbits  not  with  two  upper  fronto- 
orbitals  curving  outward  over  eyes  in  either  sex;  middle  tibiae 
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of  male  not  pubescent  or  swollen.  (Aricia  (=Phaonia),  Alloeo- 
stylus,  Dialyta,  Hera,  Hydrotaea,  Ophyra,  Pogonomyia).   (PHAO- 

NllNAS,  including  HYDROTMNA1)   ARICIiN^E 

g.  Thorax  with  an  uneven  number  of  dark  stripes,  or  unmarked; 
scutellum  with  only  the  larger  basal  and  subapical  bristles;  face 
and  oral  margin  usually  produced;  third  and  fourth  veins  paral- 
lel or  slightly  convergent,  rarely  divergent;  usually  sparsely  short- 
setose.   (Limnophora  (Fig.  599))  LIMNOPHORIN^ 

Thorax  with  an  even  number  of  dark  stripes,  or  rarely  unmarked; 
scutellum  usually  with  stout  discal,  prebasal  and  preapical  bristles 
in  addition  to  the  basals  and  subapicals;  face  usually  vertical, 
rarely  produced;  third  and  fourth  veins  usually  divergent  or 
parallel;  usually  strongly  setose.  (Mydaea  (including  Spilogaster), 
Azelia,  Hebecnema,  Helina)  MYDiElN^ 

77.  Proboscis  needle-like,  porrect,  at  rest  completely  ensheathed  by 
the  long  slender  palpi;  arista  strongly  plumose  with  feathered 
hairs  (Fig.  556E);  prosternum  membranous;  middle  coxae  sepa- 
rated by  the  forward-projecting  metasternum;  abdominal  spiracles 
located  in  the  membrane  between  tergites  and  sternites.    Tsetse 

flies.  (Glossina,  Ethiop.)  (Fig.  556  E) GLOSSfNID^ 

Proboscis,  if  elongate  and  porrect,  not  ensheathed  by  the  palpi;  hairs 
of  arista  not  feathered;  prosternal  plate  developed;  abdominal 
spiracles  located  in  second  to  fifth  tergites MUSCIDiE 

a.  Proboscis  of  both  sexes  elongate,  rigid,  fitted  for  piercing  and  suck- 

ing blood,  the  labella  not  enlarged;  arista  with  long  hairs  on 
upper  side,  bare  or  pubescent  below;  lower  calypter  rounded 
posteriorly,  its  inner  basal  margin  well  separated  from  the  lateral 
basal  angles  of  scutellum.  (Stomoxys  (S.  cdlcitrans,  Stable  fly 
(Fig.  602)),  Bdellolarynx,  Haematobia,  Lyperosia  (L.  irritans, 
Horn  fly);  Haphospatha,  Eur.,  Afr.;  Haematobosca,  China). 

STOMOXYDINjE 
Proboscis  not  heavily  chitinized,  the  labella  fleshy,  fitted  for  lap- 
ping     • b 

b.  Apical  cell  widely  open,  the  fourth  vein  gendy  curving  back;  hypo- 

pleural   bristles   present  above   hind   coxae;   pteropleural   bristles 

absent  beneath  root  of  wing.   (Eginia,  Palaearc.) EGINIiNiE 

Apical  cell  narrowed;  hypopleural  brisdes  nearly  always  absent, 
pteropleural  bristles  or  hairs  often  present;  lower  calypter  with 
posterior  curvature  more  or  less  transverse,  the  inner  basal  angle 
very  close  to  and  often  touching  or  underlying  the  basal  lateral 
angle  of  scutellum.  (Musca  (M.  domestica,  Housefly  (Figs.  557, 
601),  Cordylobia  (C.  anthropophaga,  Tumbu-fly,  Ethiop.),  Dasy- 
phora,  Graphomyia,  Mesembrina,  Morellia,  Muscina,  Myiosplla, 
Pyrellia,  Synthesiomyia) MUSCiN^E 
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78.  Mouth-opening   small,   the   mouthparts    vestigial;   antennas   sunken 

in  the  facial  grooves  which  form  a  rounded  pocket,  arista  bare; 
vibrissas  and  bristles  absent,  no  sternopleural  or  pteropleural 
bristles;  scutellar  suture  broadly  interrupted  at  middle;  ovipositor 
sturdy  and  inflexed  under  abdomen;  costa  ending  at  third  vein 
(R5)  which  terminates  much  before  tip  of  wing,  the  apical  cell 
widely  open  (Fig.  593).  Horse  botflies,  cosmopolitan.  (Gastero- 
philus  (Figs.  592,  593)  Gyrostigma,  Rhingogastrophilus). 

GASTEROPHILIDjE 

Mouth-opening    normal,    the    mouthparts    functioning;    third    and 

fourth  veins  usually  parallel  or  converging,  very  rarely  markedly 

diverging;  larvae  not  internal  parasites  of  horses,  etc 79 

79.  Costa  entire,  no  indication  of  a  break  near  the  end  of  the  subcosta 

nor  near  the  humeral  crossvein:  Sc  nearly  always  distinctly  sepa- 
rated from  Ri  and  ending  in  the  costa  an  appreciable  distance 
before  Ri  which  usually  terminates   near  or  beyond  middle  of 

wing  (see  Fig.  608) 80 

Costa  fractured  just  before  end  of  subcosta  (best  seen  by  trans- 
mitted light),  or  if  Sc  is  imperfect  the  costa  is  visibly  broken  or 
constricted  before  end  of  first  vein  (Ri)  (Fig.  603),  or  at  least 
with  an  indication  of  such  fracture;  sometimes  with  an  addi- 
tional break  near  the  humeral  crossvein  (Fig.  658) 106 

80.  Subcosta  complete,  ending  in  the  costa,  usually  free  from  Ri,  rarely 

closely  approximated  to  it,  rarely  wanting;  anal  cell  present 81 

Subcosta  incomplete,  developed  only  at  base  and  continuing  as  an 
evanescent  fold,  not  attaining  the  costa;  anal  cell  faint  or  absent; 
postvertical  bristles  divergent 105 

81.  Vibrissa?  present  at  the  vibrissal  angle  of  the  head,  in  distinction 

to  peristomial  or  buccal  bristles  or  hairs 82 

Definite  vibrissas  absent 85 

82.  Palpi  well  developed 83 

Palpi  very  small,  vestigial;  anterior  orbital  bristles  never  developed; 

head  spherical,  cheeks  narrow;  arista  bare  or  nearly  so;  posterior 
spiracle  usually  with  at  least  one  bristle;  abdomen  somewhat 
elongate  and  usually  narrowed  at  base;  black  scavenger  flies. 
Cosmopolitan    SEPSID^E 

a.  Postvertical  bristles  wanting;  head  broadened,  with  projecting  eyes. 

(Eurychoromyia) EURYCHOROMYIIN^ 

Postverticals  present  and  diverging;  if  absent,  the  head  is  not  broad- 
ened     b 

b.  First  and  second  basal  cells  united.    (Pandora  (Fig.  608),  widespr.; 

Saltelliseps,  Ethiop.,  Asiat.) PANDORIN^E 

Basal  cells  separate c 

c.  Thorax   verrucose,  subshining,  pubescence   fine,   forming  a   sheen; 
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dorsal  abdominal  segments  devoid  of  bristles  and  setae.    (Toxo- 

poda,  Paratoxopoda,  mainly  Ethiop.) TOXOPODIN^E 

Thorax  not  verrucose,  at  least  mesopleurx  shining,  hairs  short,  not 

forming  a  sheen;  abdomen  often  with  bristles d 

Postocular  and  mesopleural  bristles  wanting.   (Themira  (Fig.  607), 

Enicita,  Holarc;  Protothemira,  Palaearc.) THEMIRINjE 

At  least  mesopleural  bristle  present e 


VV\ 

606^ 

*^- -_. -*"* 

Figs.  603-609. 

Micropezidae,  Neriidae,  Tanypezidae,  Sepsidae 


603.  Trichoscelis,  basal  portion  of  wing.    Trichoscelidae. 

604.  Paracalobata,  male  (Cole)  Micropezidae. 

605.  Nerius,  profile  of  head.   Neriidae. 

606.  Tanypeza,  wing.   Tanypezidae. 

607.  Themira,  male.    Sepsidae. 

608.  Pandora,  wing.    Sepsidae. 

609.  Sepsis,  wing  (Cole)  Sepsidae. 


e.  Front  femora  of  male  more  or  less  excised  before  end  and  provided 
with  varying  sets  of  bristles,  thorns  or  prongs;  orbital  bristle 
weak  or  wanting.    (Sepsis  (Fig.  609),  cosmop.;  Lasiosepsis,  Eur., 

Ethiop.)  , SEPSIN^E 

Front  femora  not  excised   toward  end,  with  or  without  rows   of 

bristles  but  without  spinigerous  tubercles f 

f.    A  strong  orbital  bristle  present  on  each  side;  abdomen  of  both  sexes 
without  bristles;  postocular  bristle  strong.    (Meroplius,  widespr.). 

MEROPLIINjE 
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Orbital  bristle  weak  or  wanting,  or  if  present,  the  postocular  bristle 
is  weak  or  wanting.  (Nemopoda,  Perochaeta,  Sepsidomorpha, 
Holarc.) NEMOPODLNjE 

83.  Thorax  convex;  cheeks,  pleurae  and  legs  not  remarkably  bristly; 

postvertical  bristles  divergent 84 

Mesonotum  and  scutellum  more  or  less  flattened;  head,  body  and 
legs  coarsely  bristly  (Fig.  613).  Seashore  species.  (See  couplet 
94)  CCEL6PIDiE 

84.  Second  antennal  joint  usually  with  an  angulate  projection  from 

the  exterior  edge  (Fig.  635);  interfrontal  cross-bristles  often  pres- 
ent; tibiae  usually  with  preapical  bristles;  anal  vein  abbreviated, 
not  reaching  margin.  (See  couplets  114  and  136).  .  .  CLUSlID^E 
Second  antennal  joint  without  angular  projection;  no  interfrontal 
cross-bristles;  tibiae  without  preapical  bristles;  anal  vein  continuing 
as  a  fold  almost  to  margin.  (See  couplet  116).  (Actenoptera, 
(  =  Gymnomyza),  Palaearc.) NEOTTIOPHILID^,  part 

85.  First  posterior  cell  (R5)  closed  or  much  narrowed  at  apex  due  to 

the  convergence  of  both  third  and  fourth  veins  (wide  in  Nothyb- 
idae,  couplet  88,  which  have  remarkably  long  prosternum);  ab- 
domen elongate;  legs  long,  or  very  long  and  slender 86 

First  posterior  cell  widely  open,  if  narrowed,  the  abdomen  is  short 
and  the  legs  are  not  unusually  long  and  slender 90 

86.  Eyes  large,  the  cheeks  and  posterior  orbits  narrow;  upper  occiput 

concave 87 

Eyes  moderately  large,  front  not  narrow,  cheeks  and  posterior  orbits 
not  distinctly  narrow,  face  often  gready  retreating,  occiput  usu- 
ally large;  ocellar  and  humeral  brisdes  absent 89 

87.  Proboscis  very  long  and  geniculate;  ovipositor  elongate;  arista  ter- 

minal.   (See  couplet  60.)    (Stylogaster,  Am.,  Afr.). 

CONOPIDiE,  part 

Proboscis  and  ovipositor  not  elongate;  arista  dorsal;  hind  metatarsi 

with  basal  group  of  bristles 88 

88.  Ocellar   and   humeral   bristles    present,   though   sometimes    small; 

prothorax  small;  first  vein  (Ri)  setulose;  front  of  male  narrow. 
(Tanypeza    (Fig.    606),    Polphopeza,    Scipopeza,    Tritanypeza, 

mainly  Neotrop.)   TANYPfiZIM: 

Ocellar  and  humeral  bristles  absent;  thorax  elongate,  the  prosternum 
prominent,  the  front  legs  attached  behind  middle  of  thorax;  hind 
femora  without  bristles  on  posterior  edge;  first  vein  bare;  front 
of  both  sexes  wide.  (Nothybus,  Malay.) NOTHfBIDiE 

89.  Arista  dorsal,  located  toward  base  of  the  third  antennal  joint;  front 

legs  shorter  than  posterior  pairs  from  which  they  are  widely 
separated,  the  front  coxae  short;  propleurae  scarcely  produced  in 
front;  second  antennal  joint  without  projection;  palpi  usually 
small.    Mostly  tropical.    (MICROP&ZID/E) TZUDM 
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a.  Front  rather  uniform  in  sculpturing;  ocelli  placed  in  back;  antennae 

approximate;  male  genitalia  turgid b 

Front  with  well-marked  areas;  ocelli  near  middle  of  head;  antennae 
separated;  male  genitalia  relatively  inconspicuous.  (Taeniaptera, 
Callobatina,  Cardiacephala,  Grallomyza,  Grallopeza,  Hoplo- 
cheiloma,  Ptilosphen,  Rainieria  (  —  Tanypoda),  Scipopus).  (RAI- 
NIER11N/E,  TANYPODlNAl)  T^ENIAPTERiN^ 

b.  Front  opaque;   hind   tibiae   without  extensor   bristle;   second   basal 

separated  from  discal  cell.  (Trepidaria  (  =  Calobata),  Calobatella, 
Cnodacophora,  Paracalobata)  (CALOBATIDA1). 

TREPIDARIIN^E 
Front  shining;  hind  tibiae  with  extensor  setae;  second  basal  and 
discal  cells   confluent.    (Tylos    (=Micropeza),   Cliopeza,   Cryo- 
gonus,   Metopobrachia,   Neriocephalus).     (MICROPEZlN /E) . 

TYLINjE 

Arista  apical  or  subapical  (Fig.  605);  front  legs  longer  than  posterior 
pairs,  the  front  coxae  lengthened,  thus  placing  the  front  legs  close 
to  the  middle  pair;  propleurae  strongly  developed  beneath  in  front 
of  front  coxae;  second  antennal  joint  with  a  finger-like  process  on 
inside  edge;  palpi  long.  Mostly  tropical.  (Nerius  (Fig.  605), 
Macro toma,  Odontoloxozus,  Odontoscelia,  Telostylus). 

NERlIDiE 

90.  Eyes    prominently    bulging,    the    vertex    sunken;    scutellum    often 

large  and  grooved;  femora  and  usually  hind  tibiae  greatly  en- 
larged; anal  cell  rather  large;  prelabrum  well  developed 91 

Eyes  less  prominent,  vertex  not  sunken;  first  posterior  cell  widely 
open,  if  rarely  narrowed  the  femora  are  not  thick 92 

91.  First  vein  ending  far  beyond  subcosta,  first  posterior  cell  usually 

narrowed  apically  due  to  the  angulation  of  the  fourth  vein  at 
apex  of  discal  cell;  posterior  spiracle  with  a  group  of  bristles; 
palpi  broad.  Principally  Neotropical.  (Rhopalomera,  Apopho- 
rhynchus,  Kroeberia,  Rhytidops,  Willistoniella  (Fig.  610)). 

RHOPALOM£RID,E 
First  vein  ending  close  to  subcosta,  first  posterior  cell  widely  open; 
posterior  spiracle  without  group  of  bristles;  palpi  narrow.    (See 
couplet  126).    (Rhinotora  (Fig.  611),  Neotrop.,  Ethiop.). 

RHINOT6RIDiE 

92.  Some  or  all  tibiae  with  preapical  bristle  on  extensor  side;  ovipositor 

short,  retractile   93 

Tibiae  without  extensor  preapical  bristle;  in  case  preapical  bristles 
are  present  either  the  ovipositor  is  long  and  chitinized,  or  the 
first  vein  is  setulose,  or  the  anal  crossvein  (Cui)  is  broken 97 

93.  Scutellum  never  broadly  covering  the  wings  and  abdomen 94 

Scutellum  enormously  enlarged  and  convexly  inflated,  covering  the 

abdomen  and  the  wings  when  at  rest  (Fig.  615);  nearly  bristleless 
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flies  with  shortened  thorax,  antennae  porrect,  arista  subapical, 
prelabrum  large;  abdominal  sternites  very  small;  alula  large,  discal 
and  second  basal  cells  confluent.  Indoaustralian  and  African. 
(Celyphus  (Fig.  615),  Acelyphus,  Parcelyphus,  Spaniocelyphus). 

CELYPHIDiE 

94.    Thorax   convex;  cheeks,   pleurae   and   legs   not  remarkably   bristly; 

last  tarsal  joint  not  flattened 95 


Figs.  610-616.   Rhopalomeridae,  Rhinotoridac,  Ccelopidae, 
Chamaemyiidse,  Celyphidar,  Lauxaniidae 

610.  Willistoniella,  wing.    Rhopalomeridae. 

611.  Rhinotora,  wing.   Rhinotoridae. 

612.  Orygma,  head  from  above.    For  lettering  see  Fig.  594.    Ccelopida;. 

613.  Orygma,  head  in  profile.   Coelopidae. 

614.  Leucopis  (Cole)  Chamaemyiidae. 

615.  Celyphus.   Celyphidae. 

616.  Minettia  (Cole)  Lauxaniidae. 


Mesonotum  and  scutellum  flattened;  head,  body  and  legs  coarsely 
bristly;  last  tarsal  joint  flat  and  enlarged.  Seashore  species. 
{PHYCODR6MIDM) COELOPID^ 

a.    Postvertical    bristles    convergent   or   parallel;    metathoracic    spiracle 
without  bristles;  propleural  bristle  absent.   (Coelopa,  Fucomyia). 

CCELOPlNiE 

Postverticals  divergent;  metathoracic  spiracle  with  group  of  bristles; 

propleural  present.   (See  couplet  83.)    (Orygma  (Figs.  612,  613)). 

ORYGMATIN^ 
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95.  Postvertical  bristles  convergent  or  crossing;   second  antennal  joint 

with  dorsal  bristle;  one  or  two  sternopleural  bristles  and  one 
mesopleural  present;  lower  edge  of  front  femora  bearing  bristles; 
anal  and  second  basal  cells  small,  anal  vein  abruptly  shortened 
(Fig.  616);  two  or  one  fronto-orbital  bristles,  the  lower  often 
directed  inward.  Many  genera,  mostly  tropical.  (Lauxania,  Asilo- 
stoma,  Calliope,  Camptoprosopella,  Griphoneura,  Halidayella, 
Homoneura,  Lauxaniella,  Minettia  (Fig.  616),  Pachycerina, 
Pelomyza,  Sapromyza,  Sapromyzosoma,  Steganopsis,  Trigonometo- 
pus).  (Including  TR1GONOMETOPID/E  with  front  horizon- 
tal). (SAPROMYZlDAi) LAUXANIIM; 

Postverticals  parallel  or  divergent,  rarely  wanting;  second  antennal 
joint  rarely  with  dorsal  bristle;  mesopleural  and  usually  sterno- 
pleural bristles  wanting;  front  femora  not  bristly  beneath;  anal 
vein  reaching  margin,  at  least  as  a  fold 96 

96.  Prelabrum  pronounced,  not  retractable  with   the  infolding  of  the 

proboscis;  first  vein  ending  beyond  middle  of  wing;  femoral 
bristles  undeveloped.  A  rather  small  family;  principally  Hol- 
arctic DRYOMYZIDiE 

a.  Cheeks  evenly  pubescent;  third  antennal  joint  spherical,  antennae 
separated;  oral  margin  not  protruding,  palpi  without  apical  bristle; 
anterior  dorsocentral  bristles  present.  (Helcomyza  {  —  Actbrd), 
Heterochila,  Macromelanderia,  CEdoparena)  HELCOMYZINjE 
Cheeks  with  a  bare  groove;  third  antennal  joint  compressed,  longer 
than  broad,  antennae  not  separated;  oral  margin  protruding,  palpi 
with  apical  bristle;  anterior  dorsocentral  bristle  absent;  middle 
femora  with  posterior  row  of  bristles.  (Dryomyza,  Neuroctena 
(Fig.  619))  DRYOMYZINjE 

Prelabrum  vestigial,  rarely  chitinized,  not  touching  oral  margin 
when  the  proboscis  is  extended;  first  vein  ending  at  middle  of 
wing;  femora  setulose,  their  bristles  developed,  a  characteristic 
bristle  usually  present  near  middle  of  anterior  face  of  middle 
femora  (Fig.  617).  Many  genera  and  species;  widespread,  largely 
Holarctic.  (TETANOCERIDAi)  SCIOMYZID^E 

a.  Abdomen  of  female  with  seven  segments,  ovipositor  not  retractile; 

arista  subapical;  front  femora  not  bristly.    (Tetanura). 

TETANURIN^E 

No  ovipositor;  apical  segments  of  female  abdomen,  beyond   fifth, 

retractile;  arista  basal;  front  femora  with  bristles b 

b.  Propleural    bristle    present;    front    usually    without    differentiated 

median  polished  stripe;  second  antennal  joint  short.  (Sciomyza 
(Fig.  618),  Melina,  Oidematops,  Phaeomyia,  Pherbellia  (  =  Ditce- 
nia),  Pteromicra)  SCIOMYZlN^E 
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Propleural  bristle  wanting;  front  usually  with  a  distinct  polished 
median  stripe,  rarely  subshining;  second  antennal  joint  long. 
(Tetanocera,  Antichacta,  Dictya,  Elgiva,  Hedroneura,  Hoplodictya, 
Euthycera,  Limnia,  Poecilographa,  Renocera,  Salticella,  Sepedon 
(Fig.  617),  Statinia  (  =  Coremdcera)).    {EUTHYCERlN/E). 

TETANOCERINjE 

97.  Head  produced  on  each  side  into  a  lateral  process  bearing  the  eye 
at  the  tip  and  the  antennae  widely  distant  from  each  other  on 
the  eye-stalk  (Fig.  621),  frontal  lunule  flattened;  subcosta  weak 


Figs.  617-621.    Sciomyzidae,  Dryomyzidae,  Megamerinidae,  Diopsidae 

617.  Sepedon  (Cole)  Sciomyzidae. 

618.  Sciomyza,  head  from  front  (Hendel)  Sciomyzidae. 

619.  Neuroctena,  head  from  side.   Dryomyzidae. 

620.  Syringogaster.   Megamerinidae. 

621.  Diopsis,  head  from  front.  Diopsidae. 


98. 


and  parallel  with  first  vein,  third  vein  arising  from  second  near 
middle  of  wing,  discal  cell  confluent  with  second  basal;  front 
femora  more  or  less  thickened;  scutellum  bituberculate.  A  small 
family,  mainly  tropical.  (Diopsis  (Fig.  621),  Diasemopsis,  Mega- 
labops,  Sphyracephala,  Teleopsis)   DIOPSIDAE 

Head  not  produced  so  that  the  eyes  are  stalked  and  the  antennae 
are  distantly  separated;  third  vein  arising  from  second  toward 
base  of  wing;  scutellum  not  bituberculate 98 

Anal  crossvein  (Cui)  not  angulate,  the  anal  cell  not  acutely  pro- 
duced (Fig.  608),  first  vein  bare;  ovipositor  retractile,  not  promi- 
nent. (If  legs  and  thorax  are  unusually  elongate,  see  Nothybidae, 
couplet  88) 99 
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Anal  crossvein  usually  angulate  so  that  the  anal  cell  is  acutely  pro- 
duced (Fig.  624),  or  at  least  the  anal  cell  apically  angled,  first 
vein  usually  setulose  above;  ovipositor  chitinized  and  more  or 
less  projecting,  usually  flattened;  post-vertical  bristles  diverging 
or  parallel;  palpi  developed.  (If  Indomalayan,  elongate  flies  with 
slender  legs  and  prominent  prothorax,  see  Phytalmiidae,  couplet 
107)    101 

99.  Hind  femora  long,  thickened  and  spinose  beneath;  basal  cells  length- 

ened, anal  vein  usually  reaching  margin;  abdomen  elongate,  slen- 
der at  base,  clavate;  postvertical  bristles  wanting.  A  small  family; 
Europe,  N.  America,  Oceania.   (Megamerina  (=Lissa),  Syringo- 

gaster  (Fig.  620),  Syrittomyia,  Texara) MEGAMERfNID^E 

Hind  femora  rarely  thickened,  not  biseriately  spinose  beneath;  basal 
cells  short,  anal  vein  abbreviated;  postverticals  present,  though 
sometimes  small  100 

100.  Postvertical  bristles  diverging;  palpi  vestigial;  front  legs  of  male 

often  more  or  less  deformed  and  bristly;  at  least  abdomen  more 
or  less  shining,  the  base  narrowed.  (See  couplet  82)  .  .  SfiPSID^E 
Postverticals  converging,  sometimes  wanting;  palpi  developed; 
femora  not  spinose;  usually  densely  gray-pruinose  species,  the 
oval  abdomen  usually  pictured  with  paired  brown  spots.  Europe, 
N.  America,  Asia.  (Chamaemyia  (  =  Ochthiphila),  Acrometdpia, 
Leucopis,  (Fig.  614),  Leucopomyia,  Paraleucopis,  Pseudodinia). 
(OCHTH1PH1UD/E)   CHAM^MYilD^ 

101.  First  and  third  veins  usually  bare;  first  posterior  cell  sometimes 

apically  narrowed  or  rarely  closed;  body  often  metallic;  head 
large,  hemispherical,  front  broad,  eyes  not  bulging,  proboscis 
stout.  (Ulidia,  Acrosticta,  Chaetopsis  (Fig.  625),  Chrysomyza, 
CEddpa,  Euxesta   (Fig.   624),   Mosillus   (  =  Myodlna),   Seoptera, 

Steneretma,  Timia).    (CHtfTdPSIDtf) ULIDIIDjE 

First  vein  usually  setulose  or  hairy,  when  bare  either  the  first  pos- 
terior cell  is  not  narrowed,  or  the  eyes  protrude,  or  the  costal  cell 
is  very  large 102 

102.  Ocelli  present;  ovipositor  flattened 103 

Ocelli  usually  absent;  basal  joint  of  ovipositor  large  and  conical; 

front  projecting,  face  retreating,  mouth-opening  small,  clypeus 
small,  proboscis  not  heavy;  second  antennal  joint  elongate;  no 
propleural  bristle,  prothoracic  stigma  with  a  row  of  hairs;  third 
vein  bare  '. . . .  PYRGGTIDjE 

a.  Third  antennal  joint  rounded;  subcosta  normal  or  weak  before 
the  end.  (Pyrgota  (Fig.  622),  Adapsilia,  Bromophila,  Campylo- 
cera,  Hypotyphla,  Teretrura,  Trichempodia) PYRGOTlN^E 

Third  antennal  joint  pointed  or  angulate  at  tip;  subcosta  distant 
from  costa,  suddenly  broken  and  ending  at  right  angle.  (Toxura, 
Acropyrgota,  Epicerella)  TOXURINjE 
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103. 


Third  antennal  joint  round  or  short-ovate;  first  vein  ending  much 
beyond  subcosta;  eyes  rather  protuberant;  face  vertical,  excavated 
in  middle,  without  antennal  grooves,  prelabrum  small;  mesonotum 
bristly  in  back  only;  propleural  bristle  weak  or  wanting,  sterno- 
pleural  bristle  present;  non-metallic  flies.  (Pterocalla  (Fig.  623), 
Callopistria,  Dasymetopa,  Myennis,  Pseudotephritis,  Stylophthal- 
myia)  PTEROCALLIDjE 

Third  antennal  joint  with  sharpened  apex;  antennal  grooves  dis- 
tinct; subcostal  cell  not  large 104 

(823 

S>— 

■SNU 


626  662?S 

Figs.  622-628.   Pyrgotidae,  Pterocallida?,  Ulidiidae,  Richardiidae,  Phytalmiidae 

622.  Pyrgota,  profile  of  head.    Pyrgotidae. 

623.  Pterocalla,  wing  (Williston)  Pterocallidae. 

624.  Euxesta,  wing.   Ulidiidae. 

625.  Chaetopsis  (Cole)  Ulidiidae. 

626.  Coelometopia,  wing  (Williston)  Richardiidae. 

627.  Phytalmodes,  head  from  front  (Bezzi)  Phytalmiidae. 

628.  Phytalmodes,  wing  (Bezzi)  Phytalmiidae. 

104.  Propleural  and  usually  sternopleural  bristles  absent,  three  supra- 
alar  bristles;  mouth-opening  very  large,  clypeus  large,  proboscis 
heavy,  palpi  broad.  A  large  group,  mainly  tropical.  (Including 
CEPHALlIDA?) PLATYSTOMATIM: 

a.  Upper  occiput  usually  convex;  abdomen  stalked,  elongate;  basal 

cells  of  wing  diminutive;  sternopleurals  usually  present;  ant-like 
species.     (Myrmecomyia,  Delphinia,   Myrmecothea,  Tritoxa). 

MYRMECOMYIINLE 

Upper  occiput  never  convex;  abdomen  not  ant-like,  if  elongate  no 

sternopleurals  present;  basal  cells  not  small b 

b.  Epistome    convexly    projecting    above    oral    margin.     (Traphera, 

Lule,  Piara,  Xiria) TRAPHERIN^ 

Epistome  not  convexly  projecting , c 
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c.  Abdomen  slender,   much   longer  than   wide,   usually   compressed; 

third  antennal  joint  much  longer  than  wide,  arista  not  long- 
plumose,  the  distal  part  bare;  at  most  one  weak  fronto-orbital 
bristle.    (Stenopterina,  Antineura,  Duomyia,  Elassogaster,   Lam- 

prophthalma,  Xenaspis) STENOPTERINlN^E 

Abdomen  usually  elliptical  or  short-oval,  if  slender  either  the  arista 
is  feathered  to  apex,  or  antennae  shorter,  or  two  fronto-orbitals 
present    d 

d.  Abdomen  spindle-shaped,  broadest  at  middle  or  beyond  middle; 

lower  calypter  small.  (Rivellia,  Cleitamia,  Diacrita,  Idana,  Lag- 
laisia)  RIVELLIIN^: 

Abdomen  broadly  oval,  widest  before  middle,  or  very  small  and 
narrowly  joined  to  thorax.  (Platystoma,  Achias,  Brea,  Bromophila, 
Euprosopia,  Lamprogaster,  Loxoneura,  Naupoda,  Peltacanthina, 
Scholastes)  PLATYSTOMATllNLE 

Propleural  and  sternopleural  bristles  present,  four  supra-alar  bristles, 
anterior  dorsocentral  bristle  present;  mouthparts  less  developed, 
cheeks  broad.  (Otites  (  =  6rtalis),  Anacampta,  Herina,  Dorycera, 
Melieria  (  —  Ceroxys),  Tetanops,  Tephronota).  (Including  CER- 
OXYDID/E,  DORYCERIDAE).  (ORTALiDlDAE).    OTlTID^ 

105.  Discal  cell  complete  (sometimes  open  in  Sphyroperiscelis),  anterior 

crossvein  near  middle  of  wing,  costa  extending  only  to  third  vein 
(Rs)  (to  fourth  vein  in  Cyamops  and  Perisceiis),  second  vein 
(R3)  long,  ending  near  tip  of  wing;  vibrissa?  absent.  Europe, 
America,  Ceylon.  (Perisceiis,  Cyamops,  Marbenia,  Neoscutops, 
Podocera,  Sphyroperiscelis  (Fig.  629),  Scutops) 

PERISCELIDID.E 
Discal  cell  entirely  wanting,  anterior  crossvein  located  near  base 
of  wing,  costa  extending  to  fourth  vein,  second  vein  very  short, 
ending  close  to  first  vein;  vibrissa;  present.  (See  couplet  132.) 
(Astia  (  =  Asteia)  (Fig.  645),  Liomyza,  Sigaloessa  (  =  Crepido- 
hdmma),  Stenomicra,  Uranucha)   ASTIID^E 

106.  Typically  heavy-bodied  flies  (Fig.  633),  with  broad,  five-segmented 

abdomen  and  with  rows  of  bristles  on  thorax,  abdomen  and  legs 
(Anthophasia  with  tergites  fused  and  apical  bristles  alone  present 
on  abdomen);  second  antennal  joint  as  long  as  third  or  longer, 
arista  bare;  vibrissa;  present;  third  vein  close  to  second  and  ending 
much  before  wing-tip,  costa  stopping  before  tip  of  wing,  first 
and  third  veins  bristly  above  at  least  at  base,  subcosta  distinct, 
obliquely  ascending  at  tip,  anal  cell  prolonged  into  a  sharp  point. 
Bright-colored  flies,  7-18  mm.  in  length,  with  banded  wings,  re- 
sembling stout  tachinids.  (Tachinisca  (Fig.  633),  Peru,  Bolivia; 
Anthophasia    {  —  Tachinoestrus),    Tachiniscidia,    Ethiop.). 

tachiniscim; 

Not  large,  heavy-bodied,  or  very  bristly  flies 107 
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107.  Legs  long  and  slender,  thorax  large,  prothorax  often  neck-like, 

abdomen  long  and  clavate,  the  basal  segment  as  long  as  remainder 
of  abdomen;  first  posterior  cell  not  narrowed;  one  or  no  fronto- 
orbital  bristle,  no  postvertical,  propleural,  sternopleural  or  dorso- 
central  bristles,  two  scutellars;  arista  long-plumose;  cheeks  often 
produced  as  lateral  processes.  Indomalayan,  African.  (Phytalmia 
(=Elaphomyia),  Angitula,  Angituloides,  Atopognathus,  Clito- 
doca,  Giraffomyia,  Phytalmodes  (Figs.  627,  628),  Terastiomyia). 

PHYTALMIIDjE 

Legs  not  unduly  long  and  slender,  prothorax  not  neck-like,  body 

not  suggestive  of  the  Neriidae 108 

108.  Costa  broken  only  at  end  of  subcosta  (Fig.  639) 109 

Costa  broken  near  humeral  crossvein  in  addition  to  the  subcostal 

break  (Fig.  658),  rarely  {Acartophthalmus,  couplet  136),  the 
costa  broken  only  at  humeral  crossvein 133 

109.  Subcosta  complete,  ending  in  costa,  usually  independent  of  first 

radial  vein  (Fig.  630);  second  basal  and  anal  cells  complete 
(except   Aulacogastridae,   couplet    113    (Fig.   631),   with   second 

basal  and  anal  cells  confluent) 110 

Subcosta  incomplete  or  vestigial,  the  apical  portion  represented 
as  a  fold,  not  ending  independently  in  the  costa  (Fig.  646)  ....  122 

110.  Vibrissa  present  at  the  vibrissal  angle  (Fig.  635) Ill 

Vibrissas  absent,  only  peristomial  hairs  or  setae;  no  preapical  tibial 

bristle    119 

111.  Cheek-plates  continuing  on  the  front,  bearing  inclinate  lower  fronto- 

orbital  bristles  (Fig.  594);  tibiae  in  addition  to  preapical  and 
apical  bristles  usually  with  other  bristles;  metanotal  suture  con- 
tinuous; anal  crossvein  straight  or  weakly  curved,  the  tip  of  the 

anal  cell  angulate.   (See  couplet  75) CORDYLORID^E 

Cheek-plates  not  continuing  on  the  front,  lower  fronto-orbitals 
therefore  not  present;  mesonotal  cross-suture  interrupted  in  the 
middle    112 

112.  Postvertical  (postocellar)  bristles  divergent  (Fig.  634),  parallel  or 

wanting    113 

Postvertical  (occipital)  bristles  convergent  or  cruciate  (Fig.  637); 
foremost  fronto-orbital  bristle  reclinate;  costa  often  setose 117 

113.  Second  basal  and  discal  cells  confluent,  anterior  crossvein  located 

before  middle  of  cell,  costa  thin  but  not  broken  near  humeral 
crossvein;  no  postvertical  bristles;  a  graded  series  of  oral  bristles 
in  addition  to  the  vibrissae;  tibiae  without  preapical  bristles. 
(Aulacogaster  (Figs.  631,  632),  Holarc.)  AULACOG ASTRIDE 
Second  basal  and  discal  cells  separated 114 

114.  Frontal  orbits  reaching  the  anterior  edge  of  the  front  and  bearing 

two  to  four  fronto-orbital  bristles  (Fig.  636);  second  antennal 
joint  nearly  always  with  a  triangular  projection  on  the  exterior 
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side;  preapical  bristles  usually  present  on  tibiae.   (See  couplet  84). 
(CLUS16DID&,  HETERONEtJRlD&) CLUSilD^ 

a.  Postvertical  bristles  distant  from  each  other,  eyes  hairy,  arista  short; 
costa  broken  only  at  humeral  crossvein,  Sc  diverging  from  Ri. 
(See  couplet  136.)    (Acartophthalmus  (Fig.  636),  Holarc). 

ACARTOPHTHALMiNiE 


631 


Figs.  629-633.   Periscelididae,  Neottiophilidae,  Aulacogastridae,  Tachiniscidae 

629.  Sphyroperiscelis,  wing.  Periscelididae. 

630.  Neottiophilum,  wing.   Neottiophilidae. 

631.  Anlacogaster,  wing.  Aulacogastridae. 

632.  Aulacogaster,  head  from  front.   Aulacogastridae. 

633.  Tachinisca  (Kertesz)  Tachiniscidae. 


115. 


116. 


Postverticals  (postocellars)  close  together,  eyes  bare,  arista  twice 
as  long  as  antennae  or  more;  costa  broken  at  Sc.  Mostly  tropical. 
(Clusia  (Fig.  635),  Chaetoclusia,  Clusiodes  {=Heteroneura), 
Czernyola,  Heteromeringia,  Sobarocephala  (Fig.  634)). 

CLUSIIN^E 

Frontal  orbits  shortened,  fronto-orbital  brisdes  absent,  or  one  or 
two  pairs  present;  second  antennal  joint  without  triangular  pro- 
jection on  exterior  side 115 

Eyes  round,  occiput  convex;  no  ovipositor 116 

Eyes  large,  semicircular,  occiput  concave,  front  of  male  about  one- 
fifth  width  of  head;  female  .with  long  ovipositor.  (See  couplet 
121).  (Lonchaea) LONCILEID;E 

Costa  spinose,  first  radial  vein  hairy  above,  anal  vein  reaching 
margin;  four  or  five  sternopleural  bristles  present;  two  fronto- 
orbital  bristles;  ocellar  triangle  large.  (See  couplet  84.)  (Neot- 
tiophilum (Fig.  630),  Eur.,  larvae  ectoparasites  of  nestling  birds). 

NEOTOOPHfLIDiE 
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Costa  not  spinose,  first  vein  not  hairy,  anal  vein  abbreviated;  two 
sternopleurals,  one  or  no  fronto-orbital.  (Piophila,  cosmop.  (P. 
cdsei,  Cheese  skipper);  Amphipogon,  Mycetaulus,  Holarc;  Pro- 
chyliza,  Nearc.)  PIOPHILID^ 

117.  Orbital  plates  bearing  the  fronto-orbital  bristles  short  (Fig.  637), 
one  or  two  reclinate  fronto-orbitals,  set  in  from  the  eyes,  the  fore- 
most near  middle  of  front;  subcosta  strong  and  clearly  independent 
of  Ri,  from  which  it  diverges  at  apex,  Rx  ending  near  two-fifths 
the  wing-length  (Fig.  638);  preapical  tibial  bristles  present.  A 
rather  large  family,  mainly  Holarctic HELOMYZID^E 


Figs.  634-649.  Clusiidae,  Helomyzidae,  Trixoscelidae 


634.  Sobarocephala,  head  from  front.   Clusiidae. 

635.  Clusia,  head  in  profile  view.   Clusiidae. 

636.  Acartophthalmus,  head  from  front.    Clusiidae. 

637.  Suillia,  head  from  above.    Helomyzidae. 

638.  CEcothea  (Cole)  Helomyzidae. 

639.  Trixoscelis,  wing.  Trixoscelidae. 


a.  No  propleural  bristle;  anal  vein  not  reaching  margin;  the  strip 
bearing  the  upper  fronto-orbital  bristle  reaching  inward  from 
the  eye-margin  (Fig.  637).  (Suillia  (=Helomyza,  auct.)  (Fig. 
637),   Allophyla,   Didymochaeta,   Porsenus).     (HELOMYZlN/E 

auct.)   SUILLIlNyE 

Propleural  bristle  present;  anal  vein  nearly  or  quite  reaching  mar- 
gin; the  fronto-orbital  strip  extending  only  along  the  eye-margin. 
(Helomyza  (  =  Blepharoptera,  —Lend),  Amcebaleria,  Anoro- 
stoma,  Eccoptomera,  Neoleria,  CEcothea  (Fig.  638),  Scoliocentra, 
Tephrochlamys).    {LERllN/E) HELOMYZlN/E 
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Orbital  plates  longer,  nearly  attaining  level  of  antennae,  the  two 
or  three  fronto-orbital  bristles  close  to  eye-margin  and  the  fore- 
most in  anterior  portion  of  front;  subcosta  weak,  parallel  with 
Ri  with  which  it  fuses  at  tip,  Ri  shorter,  ending  at  basal  fourth 
to  two-fifths  of  wing,  anal  vein  not  reaching  margin  (Fig. 
639) 118 

118.  All  tibiae  with  preapical  bristles;  two  fronto-orbital  bristles;   pro- 

pleural  bristle  present,  presutural  dorsocentral  bristles  strong; 
costa  spinulose.  (Trixoscelis  (  —  Geomyza  Loew,  =Didstata 
Malloch)  (Fig.  639),  Neossus,  Psiloplagia,  Spilochroa,  Zagonia). 
(GEOMYZID/E  auctt.,  part,  TRICHOSCELID/E). 

TRIXOSCELID^E 

Tibiae  without  preapical  bristles;  two  or  three  fronto-orbitals;  pro- 

pleurals   absent;   palpi   short;   costa   not  spinulose;   ground   color 

yellow.     Holarctic.     (Chyromyia    (  =  Chiromyia,    —Peletophila), 

Aphaniosoma)    CHYROMYIID^E 

119.  Second  segment  of  abdomen   typically   with   lateral   bristles;   first 

radial  vein  bare,  slightly  deflected  near  apex  to  form  a  small 
stigmal  area  beyond  the  subcostal  break;  femora  often  thickened 
and  furnished  with  spines;  wings  pictured  with  a  few  spots  or 
clouds,  anal  crossvein  recurved,  anal  cell  not  acutely  pointed;  eyes 
sometimes  stalked.  Many  genera  and  species,  mostly  tropical. 
(Richardia,  Coelometopia  (Fig.  626),  Coniceps,  Epiplatea,  Hemi- 
xantha,  Melanoloma,  Odontomera,  Setellia,  Stenomacra). 

richardiim: 

Second  segment  of  abdomen  without  lateral  bristles;  first  vein  not 
forming  a  characteristic  stigma;  femora  not  thickened 120 

120.  Anal  crossvein  recurved,  anal  vein  continued  beyond  anal  cell  (Fig. 

641);  one  fronto-orbital  bristle,  postvertical  bristles  parallel  or 
slightly  diverging;  head  not  triangular  in  profile;  ovipositor  with 

definite  non-retractile  base 121 

Anal  crossvein  straight,  anal  vein  vestigial  (Fig.  646);  three  to 
five  usually  weak  fronto-orbitals,  postocellar  bristles  diverging; 
upper  part  of  face  swollen,  separating  the  antennae,  cheeks  wide, 
front  wide,  the  ocellar  triangle  large;  third  antennal  joint  spher- 
ical; no  ovipositor.  (See  couplet  127.)  (Canace  (Fig.  646), 
Xanthocanace)   CANACEID^ 

121.  Head  hemispherical  in  profile,  eyes  large  and  vertically  semicircu- 

lar, cheeks  narrow,  front  narrow,  in  male  one-fourth  to  one-fifth 
width  of  head;  post-vertical  bristles  close  together;  third  antennal 
joint  more  or  less  cylindrical;  metallic  black  species.    (See  couplet 

115.)    (Lonchxa  (Fig.  641)) LONCH^ID^ 

Head  globular,  eyes  round,  front  more  than  one-third  width  of 
head;  third  antennal  joint  orbicular;  more  or  less  pale-colored 
species,  wings  patterned PALLOPTERIDjE 


376  bulletin:  museum  of  comparative  zoology 

a.    Costa  without  bristles;  prothoracic  bristle  absent;  tibiae  without 

preapical  bristle.  (Palloptera  (Fig.  640)) PALLOPTERiNiE 

Costa  with  bristles;  prothoracic  bristle  present;  tibiae  with  two  pre- 
apical bristles.  (Eurygnathomyia)  .  .     EURYGNATHOMYIINjE 

122.   Anal  cell  complete  or  nearly  so;  arista  pubescent 123 

Anal  cell  entirely  wanting;  no  preapical  bristles.    (If  hind  meta- 
tarsi are  short  and  thickened  see  Leptoceridae,  couplet  142)  ....  132 


Figs.  640-646.  Pallopteridae,  Lonchaeidae,  Thyreophoridae,  Sphaeroceridae, 
Leptoceridae,  Astiidae,  Canaceidae 

640.  Palloptera,  head  from  side.   Pallopteridae. 

641.  Lonchaea,  wing.   Lonchaeidae. 

642.  Thyreophora,  head  in  profile  view.  Thyreophoridae. 

643.  Sphaerocera,  dorsal  aspect  (Howard)  Sphaeroceridae. 

644.  Leptocera,  wing  (Spuler)  Leptoceridae. 

645.  Astia,  wing.   Astiidae. 

646.  Canace,  wing.   Canaceidae. 


123.  Hind  metatarsi  shortened  and  incrassate   (Fig.  643);  no  sterno- 

pleural  bristle,  vibrissae  strong,  dorsocentral  bristles  weak.  Cos- 
mopolitan, dung  flies.  (Sphaerocera  (Fig.  643),  Copromyza 
(  =  Cypsela,  Borborous),  Lotobia,  Scatophora  (  =  Olina)).   (BOR- 

B6RID/E,  CYPStLlDM)    SPPLEROCERID^ 

Hind  metatarsi  not  short  and  thick 124 

124.  Postvertical  bristles  converging,  presutural  dorsocentral  bristle  pres- 

ent, fronto-orbital  bristles  directed  outward,  interfrontal  cross- 
bristles  usually  present,  one  sternopleural  bristle.  (If  preapical 
tibial  bristles  are  present  see  Trixoscelidae,  couplet  117).  Sea- 
shore species.  (Tethina,  Neopelomyia,  Pelomyia,  Phycomyza, 
Rhicnoessa)  TETHlNIDiE 


CLASSIFICATION   OF   INSECTS  377 

Postvertical  bristles  diverging  or  absent,  if  (Anthomyzidae,  coup- 
let 130)  converging  then  presutural  dorsocentral  bristles  are  not 
developed  and  the  two  prominent  fronto-orbital  bristles  are  re- 
clinate  125 

125.  Preapical  tibial  bristles  present;  postocellar  bristles  diverging;  two 

reclinate  and  one  inclinate  fronto-orbital  bristle  present;  vibrissas 
present;  one  presutural  and  three  postsutural  dorso-central  bristles; 
terminal    segments    of   female    abdomen    slender    and    retractile. 

(Odinia,  Neoalticomerus,  Traginops) ODINilD^E 

Preapical  tibial  bristles  absent,  or  insect  otherwise  disagreeing  from 
preceding  description 126 

126.  Eyes    protuberant;    scutellum    usually    tuberculate    and    medially 

grooved;  front  femora  thickened;  second  basal  and  anal  cells  rela- 
tively large;  at  least  base  of  anal  vein  firm;  two  reclinate  fronto- 
orbital  bristles,  vibrissas  present,  no  postvertical  bristles.  Neo- 
tropical and  Ethiopian.  (See  couplet  91).  (Rhinotora  (Fig.  611)). 

RHINOTORIDjE 

Eyes   not  bulging;  scutellum   not  tuberculate;   front  femora   not 

enlarged;  basal  cells  usually  small 127 

127.  Subcosta  uniformly  firm  though  thin,  separate  from  first  radial 

vein  almost  to  its  tip,  second  basal  and  anal  cells  very  small,  anal 
crossvein  straight,  anal  vein  indicated  by  a  weak  fold  (Fig.  646); 
no  sternopleural  bristle,  postocellars  diverging,  three  to  five  su- 
perior orbitals  directed  outward;  ocellar  triangle  large,  reaching 
edge  of  the  front,  antennae  well  separated,  the  third  joint  orbicular. 
(See  couplet  120.)  (If  second  basal  cell  is  open,  two  fronto-orbitals 
present,  the  anterior  proclinate  and  the  posterior  reclinate,  no  post- 
verticals,  but  sternopleurals  present,  see  Aulacogastridae,  couplet 

113).   (Canace  (Fig.  646),  Xanthocanace) CANACfclM: 

Subcosta  apically  much  weakened 128 

128.  Distinct  vibrissas  present  at  the  vibrissal  angle  of  the  face 129 

Vibrissas  absent,  though  bristles  may  occur  on  the  middle  part  of 

the  cheeks;  anal  vein  firm  for  some  distance  beyond  anal  cell, 
except  when  wings  lack  anal  angle 131 

129.  Second  basal  cell  present;  sternopleural  bristles  present 130 

Second  basal  cell  open,  fourth  vein  vestigial  beyond  discal  cell; 

postvertical  bristles  diverging  or  parallel;  pleurae  without  bristles 
except  the  propleural;  hind  metatarsi  not  short.  (Cypselosoma, 
Formosa)  SPH^EROCfiRIDiE,  CYPSELOSOMATlN^E 

130.  Postvertical  (postocellar)  bristles  diverging;  anterior  fronto-orbital 

present  and  directed  inward;  seventh  segment  of  female  abdomen 
long  and  chitinized,  not  retractile;  basal  joint  of  arista  shorter 
than  broad.  A  large  family,  including  many  leaf-mining  species; 
widespread.  (Agromyza  (A.  parvicornis,  Corn  blotch  leaf-miner; 
A.  simplex,  Asparagus  miner),  Cerodonta,  Domomyza,  Liriomyza 


378  bulletin:  museum  of  comparative  zoology 

(L.  pusilla,  Serpentine  leaf-miner),  Melanagromyza,  Napomyza, 
Phytomyza  (Fig.  647)  (P.  chrysanthemi,  Chrysanthemum  leaf- 
miner)).    {PHYTOM^ZIDM)  AGROMYZID^ 

Postvertical  (occipital)  bristles  converging,  rarely  absent;  base  of 
female  genitalia  retractile;  basal  joint  of  arista  longer  than  broad. 
(Anthomyza,  Anagnota,  Ischnomyia,  Mumetopia,  Paranthomyza, 
Stiphrosoma) ANTHOMYZID^ 


Figs.  647-653.  Agromyzidae,  Psilidae,  Opomyzidae,  Chloropidae, 
Cryptochaetidae 

647.  Phytomyza,  wing.   Agromyzidae. 

648.  Chyliza,  wing  (drawn  by  Cole)  Psilidae. 

649.  Psila,  wing  and  profile  of  head  (Cole)  Psilidae. 

650.  Geomyza  (Cole)  Opomyzidae. 

651.  Oscinella,  dorsal  aspect  (Lugger)   Chloropidae. 

652.  Cryptochaetum,  wing.    Cryptochaetidae. 

653.  Cryptochaetum,  head  from  side.   Cryptochaetidae. 


131.  One  presutural  and  two  or  three  postsutural  dorsocentral  bristles 
present;  postvertical  bristles  minute  or  absent;  one  sternopleural 
bristle;  ocellar  triangle  small.  (Opomyza,  Anomalochaeta,  Geo- 
myza  (=Balioptera,  not  Trixoscelis)    (Fig.  650).    (GEOMYZ- 

ID/E,  part)  OPOMYZID^ 

No  presutural  (very  rarely  one)  and  at  most  two  postsutural  dorso- 
central bristles  present;  postvertical  bristles  diverging  or  absent; 
no  sternopleural;  ocellar  triangle  large.    {LOXOCERID/E). 

PSILIDAE 


a. 


Anal  cell  closed  by  a  straight  crossvein;  no  or  one  notopleural 
bristle;  third  antennal  joint  elongate  oval  to  very  long b 

Anal  cell  closed  by  a  curved  crossvein;  head  spherical,  third  an- 
tennal joint  rounded;  two  notopleurals,  two  scutellars.  (Stron- 
gylophthalmyia,  Chamaepsila  (C.  rbsce,  Carrot  rust  fly). 

STRONGYLOPHTHALMYIINjE 
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b.    Occiput  concave;  metapleural  callus  velvety;  anal  cell  distinctly 

shorter  than  second  basal.   (Chyliza  (Fig.  648)).  .   CHYLIZINjE 

Occiput  convex;  metapleural  callus  bare;  anal  cell  not  shorter  than 

second  basal.  (Psila  (Fig.  649),  Loxocera) PSILlNiE 

132.  Ocellar  triangle  large  (Fig.  651);  arista  bare,  pubescent,  or  heavily 

feathered;  postvertical  bristles  convergent  or  absent;  second  vein 
(R3)  long,  ending  beyond  middle  of  wing;  fifth  vein  with  a 
curvature  near  middle  of  discal  cell.  A  large,  widespread  family. 
(OSClNID/E,  TITANlIDAi)  CHLOROPID^E 

a.  Costa  reaching  to  tip  of  third  vein,  or  a  little  beyond;  inner  bristle 

weak   or   absent.     (Chlorops    (  =  6scinis,   Titania),   Chloropisca, 

Eurina,  Ectecephala,  Meromyza) CHLOROPIN.E 

Costa  reaching  to  tip  of  fourth  vein;  inner  vertical  bristles  well 
developed  b 

b.  Inner  vertical  bristle  weaker  than  outer.    (Oscinella  {  =  Botanbbia, 

Oscinis  auctt.,  Oscinosbma)  (Fig.  651),  Elachiptera,  Gaurax,  Hip- 
pelates,    Madiza    (=Siphonella),    Notonaulax).     (BOTANOBI- 

1N/E,  OSC1NOSOMAT1NM)  OSCINELLIN^E 

Inner  vertical  bristle  stronger  than  outer c 

c.  Second  vein  close  to  first  vein  and  to  costa,  the  submarginal  cell 

wide.  (Heringium,  Corsica) HERINGIINjE 

Second  vein  normal;  front  femora  thickened;  a  stout  cheek-bristle 
present;  humeral  bristle  present.    (Siphonellopsis,  Lasiopleura). 

SIPHONELLOPSIN^ 

Ocellar  triangle  small;  arista  loosely  feathered;  postvertical  (pre- 
ocellar)  bristles  diverging;  second  vein  very  short,  ending  close 
to  first  vein.  Few  species.  (See  couplet  105.)  (Astia  (Fig.  645), 
Sigaloessa)  ASTIID.E 

133.  Subcosta  free  from  first  vein,  ending  steeply  in  the  costal  break 

much  before  the  end  of  the  first  vein  (Fig.  657),  anal  cell  angu- 
lar, often  drawn  out  into  an  acute  point,  at  least  first  vein  setu- 
lose,  wings  usually  banded  or  spotted;  inclinate  lower  fronto- 
orbital  bristles  present;  no  vibrissa!,  but  oral  hairs  developed; 
no  preapical  tibial  bristles;  seventh  segment  of  female  abdomen 
long  and  chitinized.  A  large  family,  including  many  species  of 
fruit  flies,  many  tropical.   (TEPHRlTlD/E,  TRYPANEIDA1). 

TRYPETIDjE  or  EURIBlID^E 

a.  Chaetotaxy  incomplete,  the  following  bristles  lacking,  ocellar,  inner 
occipital,  postvertical,  humeral,  presutural,  dorsocentral  and  sterno- 
pleural;   second   basal   cell   usually    widened;   antennae   elongate; 

sixth  tergite  of  female  short b 

Chaetotaxy  complete,  preceding  bristles  usually  present;  second 
basal  cell  not  widened;  antennae  usually  short c 
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b.  Femora  more  or  less  spinose  beneath;  transverse  suture  of  meso- 

notum  complete;   abdomen   long,  cylindrical.    (Adrama,   Mera- 

canthomyia,  Indoaustr.)  ADRAMlNiE 

Femora  not  spinose  beneath;  transverse  suture  of  mesonotum  in- 
terrupted in  middle;  abdomen  ovate  or  clavate.  (Dacus  (Fig. 
656),  Palmare.  (D.  blece,  Olive  fly);  Bactrocera,  Indoautsr.  (B. 
cucurbitce,  Melon  fly);  Chzetodacus,  Pelmatops,  Indomal.;  Lep- 
toxyda,  Ethiop.;  Toxotrypana,  Neotrop.  (T.  curvicauda,  Papaya 
fly))   DACIN^E 

c.  Sixth  abdominal  tergite  shorter  than  fifth;  occipital  bristles  of  hind 

margin  of  eye  slender  and  pointed;  wings  banded  or  marked 
with  brown  or  hyaline.  (Trypeta,  Acidia,  Aciura,  Anastrepha 
{A.  ludens,  Orange  maggot),  Carpomyia,  Ceratitis  (C.  capl- 
tata,  Mediterranean  fruit-fly  or  Medfly;  C.  rbsce,  Natal  fruit- 
fly),  Epochra  (E.  canadensis,  Currant  fruit-fly),  Euribia  (  =  7V- 
phntis  Latr.  1805,  not  1804,  =  Urophora),  Neaspilota,  Platypa- 
rea,  Procecidochares  and  CEdaspis,  Rhagoletis  (R.  cingulata, 
Cherry  maggot;  R.  pomonella,  Apple  maggot),  Straussia,  Trypa- 
nea  (  =  Urellia,  Loew),  Zonosema).    (CERATlTlNAl). 

TRYPETIN^:  or  EURIBIlNiE 
Sixth  abdominal  tergite  of  female  at  least  as  long  as  fifth;  occipital 
bristles  on  hind  margin  of  eye  usually  stout  and  blunt;  wings 
or  at  least  crossveins  with  numerous  small  spots.  (Tephritis  Latr. 
1804,  Actinoptera,  (  =  Urellia),  Ensina,  Euaresta,  Eurosta  (Fig. 
657)  (E.  soliddginis,  Goldenrod  gallmaker),  Eutreta,  Icterica, 
Orellia,  Schistopterum,  Terellia,  Trypanea,  Xyphosia).  (TEREL- 
LttN/E,  TRYPANElNAl) TEPHRITINjE 

Subcosta  ending  closer  to  first  vein,  not  steeply  bent  toward  costa, 
or  vestigial;  lower  fronto-orbital  usually  wanting 134 

134.  Subcosta  complete,  ending  in  costa  independently  of  Ri,  second 

basal  and  anal  cells  well  formed;  postvertical  bristles  diverg- 
ing   135 

Subcosta  incomplete,  vestigial,  or  ending  in  Ri,  second  basal  and 
anal  cells  usually  weak  or  absent 137 

135.  Vibrissa?  absent;  anal  cell  more  or  less  acute,  often  drawn  out  into 

an  acute  lobe,  second  basal  cell  moderately  large;  female  with 
chitinized  ovipositor.   Refer  to  couplet  101,  Otitid  series. 
Vibrissa?  present;  anal  cell  not  produced 136 

136.  Antennae  retractile  into  deep  grooves,  face  retreating,  eyes  round 

and  small  (Fig.  642);  scutellum  very  long,  flattened,  tipped  with 
two  setigerous  tubercles;  two  vibrissa?.  A  small  family;  Eur.,  Afr., 
Austr.  (Thyreophora  (Fig.  642),  Centrophlebomyia,  Dasyphle- 
bomyia,  Piophilosoma) THYREOPH6RIDiE 


137. 
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Antennas  not  retractile,  the  face  flattened,  vertical;  subcostal  break 
not  evident.    (Acartophthalmus,  Holarc.    (See  couplet  114)). 

CLUSlIDiE,  part 

Arista  lacking,  antennae  inserted  high  on  head,  the  apparent  third 
joint  long  and  leaf-like;  no  postvertical,  orbital,  vibrissal  or  other 
bristles,  but  body  including  mesopleurae  setulose;  eyes  large,  ver- 


Figs.  654-661.   Ephydridae,  Trypetidae,  Milichiidae,  Carnidae, 
Drosophilidae,  Diastatidx 

654.  Parydra,  head  in  side  view  and  wing  (Cole)  Ephydridae. 

655.  Drosophila  (Cole)  Drosophilidae. 

656.  Dacus,  wing.   Trypetidae. 

657.  Eurosta,  wing  (Williston)  Trypetidae. 

658.  Meoneura,  wing.   Carnidae. 

659.  Desmometopa,  head  from  front.  Milichiidae. 

660.  Cyrtonotum,  head  from  front.  Diastatidae. 

661.  Diastata,  head  from  front.  Diastatidae. 


138. 


tical,  cheeks  linear;  proboscis  short;  scutellum  triangular,  with 
sharp  margin;  calypteres  without  cilia.  A  small  Indoaustralian 
group,  parasitic  on  scale  insects,  introduced  into  America.  (Cryp- 
tochaetum  (  =  Lest6phonus)  (Figs.  652,  653)). 

CRYPTOCH^TID^ 

Arista  present;  fronto-orbital  bristles  present  {Lipochceta,  couplet 
139,  a,  with  no  arista  or  bristles,  has  small  antennx);  scutellum 
with  rounded  edge 138 

Postvertical  brisdes  diverging;  vibrissas  absent,  but  often  oral  and 
facial  hairs  variously  developed;  sternopleural  bristles  usually 
present    139 
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Postverticals  convergent  or  parallel,  rarely  wanting;  vibrissas  pres- 
ent   140 

139.  Pubescent,  without  bristles,  scutellum  margined  with  fine  bristles; 
cheeks  broad  and  hairy;  front  hairy,  produced  as  a  subcorneal 
process  over  the  antennae.   (Selachops,  Eur.,  an  aberrant  genus). 

AGROMYZID^,  part 

Usually  bare,  or  nearly  bare  of  pubescence;  front  not  produced; 

second  basal  and  anal  cells  not  formed.    A  large  family,  mainly 

Holarctic.  (HYDRtiLLID/E,  NOT1PHILIDJE).  EPHYDRID^ 

a.  Antennae  small,  widely  separated,  inserted  in  cavities;  no  arista; 

eyes  pubescent;  bristleless,  gray,  seacoast  flies.    (Lipochaeta). 

LIPOCH^TlNiE 
Antennae  close  together,  arista  developed b 

b.  Second  antennal  joint  with  a  spinous  bristle  at  its  upper  distal 

edge,  or  middle  tibiae  with  a  strong  extensor  bristle;  mouth-parts 

usually  small c 

Second  antennal  joint  without  a  spinous  bristle;  middle  tibiae  with- 
out a  strong  extensor  bristle e 

c.  Posterior  buccal  area  separated   from  the  concave   lower  part  of 

occiput  by  a  sharp  ridge;  clypeus  generally  narrow  but  projecting 
apron-like;  parafacials  expanding  below  into  the  cheeks;  no  re- 
clinate    fronto-orbital    bristles.     (Gymndpa,    Athyroglossa,    Cero- 

metopon,  Ochtheroidea)  GYMNOPIN^E 

No  sharp  post-buccal  ridge,  the  cheeks  rounding  into  the  occiput; 
parafacials  paralleling  the  orbits;  lateral  frontal  bristles  proclinate 
and  reclinate   d 

d.  Dorsocentral    and    acrostichal    bristles    rarely    present.      (Psilopa 

(=Ephygrdbia),  Atissa,  Allotrichoma,  Discocerina  {  =  Clasibpa), 

Discomyza,  Trimerina)    PSILOPIN^ 

Acrostichals  usually  and  one  or  more  dorsocentral  bristles  always 
present.   (Notiphila,  Dichaeta,  Ilythea,  Paralimna). 

NOTIPHILINjE 

e.  Mouth-opening  small;  eyes  usually  pubescent.   (Hydrellia,  Hydrina 

(=Philygria),  Glenanthe,  Axysta) HYDRELLIINjE 

Mouth-opening  large;  eyes  without  evident  pubescence f 

f.  Face  with  median  area  bare  and  facial  series  of  bristles   parallel 

with  orbits;  anterior  dorsocentrals  absent  or  undeveloped.  (Napaea, 
Brachydeutera,  Hyadina,  Lytogaster,  Parydra  (Fig.  654),  Pelina). 

NAMfrME 
Face  with  median  area  setulose  and  facial  series  of  bristles  divergent 
from  orbits  above;  anterior  dorsocentrals  usually  well  developed, 
(fephydra,  Coenia,  Scatella,  Scatophila,  Teichomyza). 

EPHYDRINjE 
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140.  Inflexed  lower  fronto-orbital   bristles   wanting,   the   lowest  or  the 

middle  of  the  superior  fronto-orbitals  may  be  proclinate,  reclinate, 

or  directed  outward 141 

Inflexed  lower  fronto-orbitals  present;  interfrontal  cruciate  bristles 
usually  present 145 

141.  Second  basal  and  anal  cells  lacking;  no  proclinate  fronto-orbital 

bristles     142 

At  least  anal  cell  formed,  anal  vein  present  almost  to  margin; 
interfrontal  cruciate  bristles  absent;  foremost  or  middle  fronto- 
orbital  bristle  almost  always  proclinate 143 

142.  Hind  metatarsi  not  short  and  stout;  middle  tibiae  not  bristly;  fronto- 

orbital  bristles  reclinate;  only  one  row  of  acrostichals;  ovipositor 
large,  broadly  oval,  compressed  so  that  the  lateral  margins  form 
narrow  ridges.    (Pseudopomyza,  Eur.,  aberrant  genus). 

MILICHIID^,  part 
Hind  metatarsi  short  and  thickened;   middle  tibiae  bristly;   inter- 
frontal cruciate  bristles  present,  fronto-orbitals  directed  outward; 
fourth  vein  continued  beyond  discal  cell  only  as  a  fold  (Fig.  644). 
(Leptocera  {  —  Limosina)  (Fig.  644),  Ceroptera,  Nerea). 

LEPTOCERID.E 

143.  Both  fronto-orbital  bristles  reclinate;  interfrontalia  wanting;   pre- 

apical  bristles  present  on  all  tibiae.  (Cnemospathis,  Juan  Fernan- 
dez Islands)  CNEMOSPATHIDyE 

One  fronto-orbital  bristle  proclinate 144 

144.  Subcosta   complete,  costa   usually   spinose;   mesothorax   raised   an- 

teriorly, mesopleurae  with  bristles,  sternopleural  bristles  present. 

DIASTATID,E 

a.  Proclinate  fronto-orbital  bristle  arising  in  front  of  reclinate  ones, 
both  remote  from  eyes  {Apsinota  has  only  uppermost  fronto- 
orbital  present);  arista  loosely  long-plumose  (Fig.  660).  (Cyr- 
tonotum     (  =  Diplocentra)     (Fig.    660),    Apsinota,    Parapsinota, 

Thaumastophila)    CYRTONOTlNiE 

Proclinate  fronto-orbital  behind  the  foremost  reclinate  pair,  close 
to  eyes;  arista  short-plumose.  (Diastata  {  —  Calopterella)  (Fig. 
661),  Campichaeta,  Euthychaeta,  Tryptochaeta)       DIASTATINjE 

Subcosta  evanescent  beyond  base,  costa  not  spinose;  mesopleurae 
rarely  bristly;  proclinate  fronto-orbital  bristle  not  closer  to  the 
eyes  than  the  reclinate  ones  are.  A  large  family,  mostly  tropical. 

DROSOPHfLID^E 

a.  Sternopleural  bristle  absent,  mesopleurae  bristly;  hind  tibiae  with- 
out preapical  bristles;  anal  cell  apically  open;   metallic   colored. 

(Camilla,  Palaearc.) CAMILLIN^ 

Sternopleural  bristle  present,  no  mesopleural  bristles;  hind  tibiae 
usually  with  preapical  bristles b 
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b.  Discal  and  second  basal  cells  separated  by  a  pigmented  crossvein .  .  .  c 
Discal  and  second  basal  cells  united.    (Drosophila  (Fig.  655)  (D. 

melanogdster  or  ampelophila,  Pomace  fly,  the  laboratory  fly  of 
experimental  genetics),  Cacoxenus,  Chymomyza,  Cladochaeta,  Gi- 
tona,  Leucophenga;  Diathoneura,  Neotrop.;  Liodrosophila,  Malay, 
Mycodrosophila,  Scaptomyza,  Zygothrica)   .  .  DROSOPHILiN^E 

c.  Middle  tibiae  with  dorsal  row  of  bristles;  eyes  longest  horizontally. 

(Stegana,  largely  Neotrop.;  Protostegana)    STEGANiN^E 

Middle  tibiae  outwardly  without  bristles;  eyes  longest  vertically. 
(Amiota  (  =  Phortica),  Orthostegana,  Sinophthalmus).  (PHOR- 
TlClN^E)   AMIOTiN/E 

145.  Postvertical  brisdes  convergent;  proboscis  usually  long  and  genicu- 

late; oral  hairs  smaller  than  vibrissae.   (PHYLLOMYZ1D/E). 

milichilm; 

a.  Costa  prolonged  as  a  pointed  lappet  at  end  of  Sc,  last  section  of 
fourth  vein  at  most  twice  as  long  as  preceding;  calypteres  with 
long  cilia;  cheeks  very  narrow,  mesopleurae  often  bristly.  (Mili- 
chia,   Milichiella,  widespr.;  Ophthalmomyia,  Pholeomyia,   Am.; 

Pseudomilichia,  Nearc.)   MILICHIiNiE 

Costa  not  prolonged  as  a  lappet  at  the  subcostal  break,  last  sec- 
tion of  fourth  vein  at  least  three  times  preceding;  calypteres  rarely 
with  dense  cilia;  mesopleurae  rarely  with  bristles.  (Phyllomyza, 
Mallochiella  (  =  Madiza),  Holarc;  Desmometopa  (Fig.  659), 
widespr.;  Aldrichomyza,  Eusiphona,  Paramyia,  Nearc).  (MADI- 
ZlN/E) PHYLLOMYZIN.E 

Postverticals  parallel;  proboscis  short;  some  oral  bristles  as  strong 
as  the  vibrissae;  ocellar  triangle  wide.  (Carnus  (  =  Cenchridbbia), 
Palaearc;  Meoneura  (Fig.  658)  Holarc,  Ethiop.;  Hemeromyia 
(=Paramadiza)  Nearc;  Rhodesiella,  Ethiop.)      .     CARNIDiE 

Pupipara 

146.  Mesonotum  short,  resembling  the  abdominal  segments,  no  scutel- 

lum,  abdomen  completely  sessile;  eyes  minute,  no  ocelli,  anten- 
nae set  in  lateral  grooves;  vertex  without  bristles;  last  tarsal  joint 
broad,  bearing  an  inflexed  comb  of  many  microscopic  teeth.  Small 
convex  wingless  insect,  widespread,  commensal  with  the  honey- 
bee.   (See  couplet  177.)    (Braula  (Fig.  662),  Bee-louse). 

BRAULID^: 

Thorax  distinct  from  abdomen,  scutellum  developed;  head  with 

bristles;  two  claws  present,  the  tarsal  comb  not  developed;  winged 

or  wingless  species,  parasitic  on  birds  or  mammals 147 

147.  Head  small,  capable  of  folding  back  into  a  groove  on  the  flattened 

and  expanded  mesonotum;  prosternum  produced;  eyes  if  present 
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represented  at  most  by  two  facets;  wingless,  long-legged  species, 
parasitic  on  bats.  Bat-tick  flies.  (See  couplet  178.)  (Nycteribia 
(Fig.  663),  Bacflia,  Cyclopodia,  PeniciMdia)  .  NYCTERIBlIM: 
Head  not  folding  back  upon  the  mesonotum  which  is  not  strongly 
flattened  and  expanded;  abdominal  segments  more  or  less 
fused  148 


Figs.  662-666.  Braulidx,  Nycteribiidae,  Streblidae,  Hippoboscidae 

662.  Braula,  dorsal  aspect.   Braulidae. 

663.  Nycteribia,  dorsal  aspect.   Nycteribiidae. 

664.  Trichobius,  dorsal  aspect  (Brues)  Streblidae. 

665.  Trichobius,  profile  of  head  (Brues)  Streblidae. 

666.  Pseudolfersia,  dorsal  aspect  (Lugger)  Hippoboscidae. 

148.  Palpi  broader  than  long,  projecting  leaf-like  in  front  of  head;  wings 
when  present  usually  with  distinct  parallel  veins  and  outer  cross- 
veins,  at  least  the  principal  .veins  not  crowded  forward;  claws 
simple;  almost  always  ectoparasites  of  bats.  Bat  flies.  (See  coup- 
let 179.)  (Strebla,  Aspidoptera,  Ascodipteron,  Megistopoda, 
Nycterophila,  Pterellipsis,  Trichobius  (Figs.  664,  665)). 

strSblim 

Palpi  slender  and  elongate,  forming  a  sheath  for  the  proboscis; 
wings  if  present  with  the  stronger  veins  crowded  along  the  costa 
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(Fig.  666);  tarsal  claws  strong  and  often  armed  with  a  series  of 
small  teeth;  head  and  body  often  flattened:  parasites  of  birds  and 
mammals  except  bats.  (See  couplet  179) HIPPOBOSCID^E 

a.  Ocelli  often  present,  or  when  absent  the  anal  cell  is  formed b 

Ocelli  absent;  anal  cell  usually  not  formed c 

b.  At  most  with  functional  wings  having  greatly  reduced  venation, 

usually  with  vestigial  wings  which  have  almost  disappeared  in 
the  sheep-tick.  (Lipoptena,  Holarc;  Melophagus  (M.  ovinus, 
Sheep-tick,  cosmop.);  Echestypus,  Ethiop.)   (MELOPHAGlNAl). 

LIPOPTENINjE 
Wings   functional  or  vestigial,  anal  cell   usually   present.     (Orni- 
thomyia,  cosmop.;  Ornithoeca,  mostly  Indoaustr.;  Ornithopertha, 
Neotrop.;  Stenopteryx,  Crataerrhina,  Palaearc.) 

ornithomyiin;e 

c.  Wings  well  developed d 

Wings  vestigial,  anal  vein  closing  anal  cell.    (Allobosca,  Ethiop.). 

ALLOBOSCIN^E 

d.  Pronotum    not    visible    from    above.     (Olfersia,    cosmop.;    Icosta, 

Malay.;  Lynchia,  widespr.) OLFERSIlN^ 

Pronotum    visible    from    above    usually    as    a   light   colored    ring. 
(Hippobosca,  mostly  Palaearc.) HIPPOBOSCINjE 

Wingless  Diptera,  or  with  Vestigial  Wings 

149.  Antennae  and  mouthparts  absent;  body  at  most  pupiform 150 

Antennae  and  mouthparts  present;  body  as  in  other  adult  flies    .151 

150.  Completely  submarine;  legs  vestigial.    (Pontomyia,  female,  Samoa 

(see  couplet  159)) 

CHIRONOMID^E  or  TENDIPEDHWE,  part 
Boring  in  the  skin  of  bats;  completely  sac-like,  head,  thorax  and 
abdomen  undifferentiated,  without  sutures.  (Ascodipteron, 
female  (Fig.  676),  widespr.  (see  couplet  179)).  (ASCODIP- 
TtRlDAi)  STREBLIM:,  Subfam.  ASCODIPTERINLE 

151.  Antennae  free,  consisting  of  more  than  six  joints   which  are  all 

more  or  less  similar;   palpi  usually  plainly  jointed;  bristles   not 

developed.    (NEMATOCERA)    152 

Antennae  consisting  of  three  or  less  joints,  rarely  six;  palpi   not 
jointed;  bristles  often  present.   (BRACHtfCERA)  160 

152.  Female    with    long    chitinized    ovipositor;    mesonotum    typically 

with  a  V-shaped  suture 153 

No    chitinized    ovipositor;    mesonotum    without    transverse    V- 
shaped  suture 154 

153.  Flagellum    of    antennae    short,    thin    and    long-haired.     (Chionea 

(Fig.  672),  Snow-flea,  apterous,  Holarc;  Zalusa,  Falkl.  Isl.; 
Zaluscodes,    Antarc.)    LIMONlIDiE,   part 
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Flagellum  not  much  thinner  than  basal  joints  of  antennae;  wings 
strap-shaped.   (See  couplet  7).    (Tipula,  female,  widespr.). 

TIPtJUDM,  part 

154.  Eyes  meeting  over  the  antennae 155 

Eyes  widely  separated  on  the  front;  mouthparts  reduced 158 

155.  Abdomen  enormously  swollen,  the  apical  four  segments  forming 

a    slender    projection;    antennae    long,    filiform    or    moniliform. 
Termite  guests.    (Termitomastus  (Fig.  670),  Neotrop.). 
CECIDOMYIIM:  or  ITONiDID,E,  Subfam.   TERMITOMAS- 

TIN^E 


Figs.  667-672.  Wingless  Nematocera 

667.  Thripomorpha  (Enderlein)  Scatopsidae. 

668.  Dahlica  (Dahl)  Mycetophilidae. 

669.  Pnyxia  (Schmitz)  Sciaridae. 

670.  Termitomastus,  dorsal  view  and  wing  (Silvestri)  Cecidomyiidae. 

671.  Clunio  (Carpenter,  Bezzi)  Chironomidae. 

672.  Chionea  (Johnson)  Tipulidse. 


156. 


157. 


Abdomen  formed  otherwise   156 

Claws  dentate,  pulvilli  absent;  antennal  joints  clavate  and  verti- 
cillate.    (See  couplet  17).    (Wasmanniella,  Palaearc). 

CECIDOMYIIM;  or  ITONIDID^E,  part 

Claws  simple 157 

Scutellum  and  halteres   present;   legs   strong.    (See   couplet  22). 
(Coboldia,  myrmecophilous,  Nearc;  Thripomorpha   (Fig.  667), 

Palaearc.) SCAT6PSID^E,  part 

Scutellum  absent;  legs  slender  .   SCIARID/E  or  LYCORlIDyE,  part 
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Two  types  of  genera  may  be  distinguished: 

a.  Small   halteres   and   wing-stumps   present.    (Austrosciara,   female 

only,  in  termite  nests,  Austr.;  Aptanogyna,  Bertea,  Calcaromyia, 
Dasysciara,  Palaearc.) 

b.  Halteres  and  wings  wanting.    (Epidapus,  Holarc;  Pnyxia   (Fig. 

669),  Potato-scab  mite,  Nearc;  Schmitzia) 

158.  Termite  guests;  antennae  14-jointed;  no  ocelli;  wings  with  several 

veins.     (See    couplet    14).     (Termitadelphus,    Termitodipteron, 

Neotrop.)    PSYCHODIDiE,   part 

Not  termite  guests  159 

159.  Mesothorax  large,  forming  a  hood  over  base  of  head;  abdomen 

constricted  at  thorax;  halteres  present.  (See  couplet  35). 
(Clunio  (Fig.  671),  maritime,  Palaearc;  Eretmoptera,  mari- 
time, Nearc;  Pontomyia,  male,  marine,  legs  for  swimming, 
Samoa;  Belgica,  Jacobsiella,  Patagonia).  (ERETMOPTERIDtf) 
CHIRONOMIDjE  or  TENDIPEDIDiE,  part 
Mesothorax  small,  not  projecting  over  head;  abdomen  broadly 
sessile  with  thorax;  halteres  and  scutellum  undeveloped.  (Dahlica 
(Fig.  668),  Palaearc.) 

Probably  MYCETOPHfLIDiE  or  FUNGIV6RIDiE 

160.  Empodium  pulvilliform,  legs  long;  eyes  and  ocelli  well  developed; 

antennae  six-jointed,  short,  without  arista;  thorax  convex;  apterous. 

(See  couplet  40).  (Boreoides,  Austral.).  .  .  CHIROMtZID^,  part 

Empodium  not  pulvilliform 161 

161.  Physogastrous   termite  guests,  the  abdomen  greatly   swollen   and 

anal  segments  inflexed  under  venter;  arista  feathered;  mouth- 
parts  free;  legs  not  compressed.  (Termitoxenia  (Fig.  678), 
Ind.,  Afr.;  Termitomyia,  Afr.;  Odontoxenia,  Java). 

TERMITOXENIIDjE 
Not  physogastrous,  or  if  rarely  so,  the  anus  terminal 162 

162.  Head   large,  overlapping  thorax;   abdomen   small,   not  evidendy 

segmented;  eyes  present;  antennae  in  grooves,  the  last  joint 
with  apical  arista.    (Thaumatoxena  (Fig.  673),  Eur.  Afr.) 

THAUMATOXENIDvE 
Head  not  overlapping  thorax 163 

163.  Antennae  consisting  apparently  of  one  globular  joint,  more  or  less 

sunk  in  cavities  on  the  head,  arista  long  and  thin,  bare  or  pu- 
bescent, three-jointed;  legs,  especially  hind  pair,  robust  and 
compressed:  mostly  myrmecophilous  or  termitophilous  females. 
(See  couplet  59).  (Puliciphora,  Chonocephalus,  widespr.; 
Platyphora  (=  /Enigmatias  =  Oniscomyia),  Holarc;  Acontis- 
toptera  (Fig.  674),  Commoptera,  Ecitomyia,  Adelopteromyia, 
Neotrop.;   Psyllomyia,   TEnigmatistes,  iEnigmatopoeus,   Ethiop.). 

(STETHOPATHIDtf)     PH6RID^,    part 

Antennae  two-  or  three-jointed;  legs  never  compressed    164 
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164.  Coxae  not  separated  by  sternum;  abdomen  segmented;  not  para- 

sitic on  warm-blooded  animals  or  on  the  honey-bee 165 

Coxae  separated  by  sternum;  segmentation  of  abdomen  some- 
times obscure;  parasitic  on  birds,  mammals,  or  on  the  honey- 
bee   177 

165.  No   frontal   lunule   or   suture   immediately   over   antennae;    third 

antennal  joint  more  or  less  tapering 166 

A  /^-shaped  frontal  suture  over  the  antennae;  third  antennal  joint 
more  or  less  ovate,  with  dorsal  arista;  palpi  at  most  one- 
jointed  167 

166.  Arista  or  style  usually  terminal,  if  dorsal  {Thinodromia)  the  body 

is   heavily   gray   pollinose.     (See   couplet   58).     (Ariasella,   Dus- 
metina,   Pieltania,   S.   Europe;   Thinodromia,   maritime,   Pacific 

Coast  of  N.  Am.)    EMPfDIM),  part 

Arista  dorsal,  body  metallic  {Emperoptera),  or  brown  {Schoeno- 
philus).  (See  couplet  58).  (Emperoptera  (Fig.  675),  Hawaii; 
Schoenophilus,  Antarctic)    DOLICHOPODIM:,  part 

167.  Hind  metatarsi  shorter  than  following  joint.    (See  couplet  123). 

(Aptilotus,    Holarc;    Apterina,    Palaearc;    Antrops,    Anatalanta 
(Fig.  677),  Phthitia,  Siphlopteryx,  Antarc.) 

SPILEROCERID^E,  part 
Hind  metatarsi  longer  than  following  joint 168 

168.  Mouth-opening  large.    (See  couplet  139).    (Amalopteryx,  Chamae- 

bosca,  Antarc;  Scatophila) EPHYDRID^E,  part 

Mouth-opening  normal  169 

169.  Arista  loosely  plumose.    (See  couplet  143).    (Drosophila,  in  vesti- 

gial-winged or  apterous  condition)   .  .  .   DROSOPHILID^E,  part 
Arista  pubescent  or  bare   170 

170.  Legs  woolly  pubescent   171 

Legs  not  woolly  pubescent 172 

171.  Legs  stout  (cf.  couplet  96).   (Pezomyia,  Falkland  Isl.) 

DRYOMYZID^E,  part 
Legs  long  and  slender.    (Mormotomyia,  Afr.) 

MORMOTOMYIIDiE 

172.  Mesonotum  with  well  developed  bristles  on  anterior  portion  .173 
Mesonotum  without  strong  dorsocentral  bristles    174 

173.  Thorax    flattened;    legs    hairy;    femora   of   lcaridion    robust   and 

with  heavy  spinous  bristles  beneath.    (Cf.  couplet  94).    (Ape- 

tenus,  lcaridion,  Antarc.)  .  .  .  : CCEL6PID^E,  part 

Thorax  convex;  legs  with  brisdes.  (See  couplet  76).  (Coenosia 
sp.,  Antarc.)   ANTHOMYilDiE,  part 

174.  Legs  lengthened  and  slender.    (Cf.  couplet  89).    (Calycopteryx, 

Antarc.)  TYLIDiE,  part 

Legs  not  elongate  175 
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175.  Head  without  bristles,  ocellar  triangle  large.    (See  couplet  132). 

(Alombus,  Afr.;  Myrmecomorpha,  Eur.)  CHLOROPID^E,  part 
Head  with  vertical  and  frontal  bristles,,  ocellar  triangle  not  large    176 

176.  Wings  developing  normally,  but  breaking  off  at  base.    (See  coup- 

let 145).   (Carnus  (=  Cenchridbbia),  Eur.)  .  .   CARNIDiE,  part 

Wings  reduced,  not  dehiscent.    (Cf.  couplet   131).    (Penguistus, 

Chile)    OPOMtZUXffi 


675 


676 


Figs.  673-678.    Wingless  Diptera 

673.  Thaumatoxena  (Tragardh)  Thaumatoxenidae. 

674.  Acontistoptera  (Brues),  dorsal  and  side  views.    Phoridae. 

675.  Emperoptera,  dorsal  view   (Grimshaw)   Dolichopodidae. 

676.  Ascodipteron,  degenerate  female  (Adensamer)  Streblida?. 

677.  Anatalanta  (Enderlein,  Bezzi)  Sphaeroceridae. 

678.  Termitoxenia,  side  view  (Bugnion)  Termitoxeniidae. 


177.  Mesonotum  short  and  resembling  abdominal  segments,  no  scutel- 

lum;   parasitic   on   the   honey-bee.     (See   couplet    146).     (Braula 

(Fig.  662),  cosmop.)  BRAULIM; 

Thorax    distinct    from    abdomen,   scutellum    developed;    parasitic 
on  birds  or  mammals   178 

178.  Head  small,  movable,  thrown  back  into  a  groove  of  the  thorax; 

thorax  incompletely  chitinized;  completely  apterous.  Bat 
parasites.  (See  couplet  147).  (Basilia,  Nycteribia  (Fig.  663), 
Penicillidia,  widespr.;  Cyclopodia,  Eucampsipoda,  Ind.,  Ethiop.) 

NYCTERIBIID^E 
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Head   not   folding  back   on   the   thorax;   mesonotum   completely 

chitinized  179 

179.  Head  fitting  into  an  emargination  of  the  thorax;  palpi  forming  a 
sheath  for  proboscis;  eyes  more  or  less  reduced,  oval  or  round; 
antennae  set  in  grooves.  (See  couplet  148).  (Lipoptena  (wings 
developing  normally,  but  dehiscent  at  base),  widespr.;  Melo- 
phagus  (M.  ovinus,  Sheep-tick),  cosmop.;  Allobosca,  Madagascar) 

HIPPOB6SCID.E,  part 

Head  with  a  fleshy  movable  neck;  palpi  broad,  projecting;  eyes 
wanting  or  vestigial.  (See  couplet  148).  Bat  parasites.  (Asco- 
dipteron,  male,  wings  normal  but  dehiscent  at  base.  (See 
couplet  150  for  female),  widespr.;  Aspidoptera,  Megistopoda, 
Metelasmus,  Paradyschiria,  Pterellipsis) STRfiBLID^E,  part 

KEY  TO  THE  LARVAE  OF  THE  PRINCIPAL 
FAMILIES  OF  DIPTERA  1 

1.  Head  complete  (Figs.  679-704),  or  the  posterior  portion  with  deep 

longitudinal  incisions;  mandibles  moving  horizontally,  fitted  for 
chewing;  more  than  three  larval  stages:  body  consisting  of 
thirteen  segments  in  addition  to  head;  with  nine  pairs  of  spiracles. 

(NEMATOCERA)  3 

Head  incomplete,  without  a  strongly  developed  upper  arcuate 
plate  (Figs.  705—737);  mandibles  moving  vertically,  mouth- 
parts  essentially  sucking:  body  comprising  fewer  than  thirteen 
segments  and  only  exceptionally  with  as  many  as  nine  pairs  of 
spiracles.     (BRACHfCERA)     2 

2.  Mandibles    normally    sickle-shaped,   not   protruding   much   beyond 

apices  of  the  well-developed  maxillae,  often  much  shorter,  maxil- 
lary palpi  distinct  (Fig.  686);  antennae  well  developed,  situated 
on  the  upper  surface  of  a  slightly  arcuate  chitinized  dorsal  plate; 
no  free  pharyngeal  skeleton  within  the  head  capsule,  the  exo- 
skeleton  of  the   head   at  least   dorsally  indicated.    (ORTH6R- 

RHAPHA)   25 

Mandibles  short  and  hook-like,  usually  capable  of  protrusion  much 
beyond  the  poorly  developed  maxillae,  palpi  rarely  visible;  an- 
tennae poorly  developed  or  absent,  when  present  situated  on  a 
membranous  surface;  a  free  pharyngeal  skeleton  present;  head 
very  poorly  developed,  completely  unchitinized  dorsally. 
(CYCLORRHAPHA) 38 

3.  Head  incomplete,  consisting  of  two  parts,  the  anterior  more  or  less 

chitinized  above,  the  posterior  unchitinized  and  bearing  the 
eye  spots;  thorax  and  abdomen  comprising  thirteen  segments; 
usually   with   a   "wishbone"   or   chitin   plate   on    under   side   of 

1  Based  on  Malloch:  Bull.  111.  State  Lab.  Nat.  Hist.,  12,  art.  3  (1917). 
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second  thoracic  segment,  at  least  in  mature  larvae;  larvae  peri- 
pneustic,  i.e.  with  series  of  lateral  spiracles;  mandibles  appar- 
ently absent;  antennae  long,  two-  or  three-jointed.  Usually 
feeding  on  plant  sap,  many  larvae  gall  makers,  some  feed  on 
aphids,  scale  insects,  mites,  etc.    Very  small  insects.    (Fig.  679, 

Retinodiplosis)    CECIDOMYlIDiE  or  ITONIDID^E 

Without  such  combination  of  characters   4 

4.  Abdominal  segments  with  deep  constrictions  between  them  (Fig. 

682),  venter  with  series  of  sucking  disks.    Clinging  to  rocks  in 

swift-running   streams    5 

Abdomen  without  a  series  of  large  sucking  disks  for  attachment  to 
rocks  in  swift-running  water  6 

5.  Ventral  sucking  disks  median,  one  on  the  anterior  complex  seg- 

ment and  usually  one  on  each  of  the  five  following  segments; 
head,  thorax  and  first  two  abdominal  segments  fused  to  form  a 
rather  small  first  segment;  mandibles  three-toothed.    (Fig.  682, 

Bibiocephala)   BLEPHAROCfiRID^E 

Ventral  sucking  disks  lateral,  placed  on  the  prolongations  of  the 
abdominal  segments;  thoracic  segments  distinct;  mandibles  deeply 
incised,  the  outer  arm  fringed  with  a  comb  of  long  teeth; 
antennae  long,  two-branched    DEUTEROPHLEBlIDiE 

6.  Head  incomplete  behind,  more  or  less  retractile  within  thorax,  either 

with  three  deep  wedge-shaped  slits,  two  on  dorsum  and  one  on 
ventral  side  (Fig.  685),  or  the  ventral  surface  very  poorly  chitinized 
and  the  dorsal  posteriorly  in  the  form  of  four  slender  heavily 
chitinized  rods,  with  a  weakly  chitinized  divided  plate  on  anterior 

half  of  dorsum  7 

Head  capsule  complete,  i.e.  at  least  bounded  above  behind  and  not 
divided  into  plates  or  rods;  mandibles  opposed 8 

7.  End   of   abdomen   with   six   radiating   protuberances;    body   with 

regularly  placed  bristles;  head  heavily  chitinized,  dorsally  slightly 
arcuate  and  with  two  longitudinal  slits,  ventrally  rounded  and 
with  a  central  slit;  antennae  longer  than  maxillary  palpi;  labium 
pointed,  not  divided  into  two  parts,  the  anterior  margin  dentate; 
mandibles  very  stout,  with  two  apical  teeth.  Larvae  in  damp 
soil,  feeding  on  roots,  or  as  scavengers,  sometimes  in  water.  Larvae 
of  Tipula,  etc.,  known  as  Leatherjackets.   (Fig.  995,  Tipula) 

TTPVUDJE 

End  of  abdomen  with  at  most  five  radiating  processes  as  well  as 
single  or  double  breathing  tubes;  if  six  apical  processes  are  pres- 
ent the  labium  is  subdivided  centrally;  body  usually  without 
regularly  placed  bristles,  frequently  with  dense  surface  pilosity; 
head  more  or  less  retracted,  sometimes  weakly  chitinized  and 
without  distinct  labium;  antennae  sometimes  short  and  slender 
and  not  as  long  as  maxillary  lobe;  mandibles  never  with  only 
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two  teeth.  Mostly  aquatic,  or  living  in  wet  ground,  sometimes 
carnivorous,  some  species  are  terrestrial  and  green  from  feeding 
on  leaves.   (Figs.  683,  685,  Limdnia;  Fig.  684,  Dicranota) 

LIMONIIDJE 

8.  The  three  thoracic  segments  fused  to  form  a  complex  more  or  less 

dilated  mass  (Fig.  987);  head  freely  movable,  chitinized,  at 
least  in  mature  larvae  with  faceted  eyes;  eighth  abdominal 
segment  typically  with  a  stout  protruding  breathing  tube,  ninth 
segment  with  four  anal  gill-flaps  and  with  a  brush  of  hairs. 
Aquatic,  free-swimming  or  suspended.  (Fig.  680,  Sayomyia; 
Fig.  987,  Culex)   CULICIDjE 

a.  Antennae  prehensile,  with  strong  apical  spines ....  CORETHRlNiE 
Antennae  not  prehensile,  without  strong  apical  spines b 

b.  Eighth  segment  without  respiratory  tube,  the  spiracles  sessile 

ANOPHEUNjE 
Eighth  segment  with  respiratory  tube  at  least  as  long  as  wide   .  .   c 

c.  Mouth-brush  composed  of  ten  stout  rods   MEGARHININjE 

Mouth-brush  each  composed  of  thirty  or  more  hairs d 

d.  Anal  segment  with  a  pair  of  ventral  hairs  or  tufts  .  .  SABETHlN-fli 
Anal  segment  with   median   ventral   brush,  usually   large  but  at 

least  four  separate  hairs  or  tufts CULICiNiE 

The  three  thoracic  segments  separate 9 

9.  A  many-toothed  chitinized  mentum  or  labial  plate  (Fig.  694)  present 

on  the  underside  of  the  head,  which  is  divided  into  submentum 
and  mentum  in  primitive  forms;  larvae  peripneustic  only  in  the 

aquatic  Simuliidae  where  the  spiracles  are  vestigial 10 

Mentum  more  or  less  reduced  or  completely  wanting,  at  most 
three-dentate  in  the  terrestrial  and  peripneustic  Bibionidae;  lateral 
plates  of  head  capsule  usually  connected  ventrally  behind  by  a 

chitinous  bridge    16 

10.  Posterior  portion  of  abdomen  swollen  (Fig.  985),  the  last  segment 
ventrally  armed  with  a  sucking  disk  which  bears  concentric 
series  of  bristles  by  means  of  which  the  larvae  hold  on  to  rocks 
in  the  swiftly  running  streams  in  which  they  live;  mouth  on 
each  side  with  a  large  jointed  maxilla  which  bears  a  fan-like 
arrangement  of  long  hairs;  thorax  with  a  pair  of  closely  fused 
pseudopods;  minute  spiracles  opening  on  all  abdominal  segments, 
i.e.  larvae  peripneustic.    (Fig?  985,  Simulium  or  Melusina) 

SIMULIID.E  or  MELUSfNIDiE 

Body  not  club-shaped  and  fitted  with  terminal  sucking  disk,  nor 

with    large    fan-like    oral    appendages    (in    Dixidae    the    maxillae 

bear  a  small  fan);  larvae  metapneustic,  with  only  the  last  pair  of 

spiracles,  or  amphipneustic,  with  only  the  first  and  last  pairs     .11 
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11.  First  and  second  abdominal  segments  each  dorsally  with  two 
wart-like  elevations  resembling  pseudopods  (Fig.  681),  the  apices 
of  which  are  armed  with  many  small  hook-like  setae;  behind  the 
posterior  spiracles  two  pairs  of  fringed  processes  and  a  terminal 
bristly  tube:  occurring  in  cold  streams.   (Figs.  681,  686,  Dixa) 

DlXIDiE 

First    and    second    abdominal    segments    without    dorsal    elevated 

processes  12 


679 


681 


683 

684 


M.  1,1. 


679. 
680. 
681. 
682. 
683. 
684. 
685. 
686. 
687. 


682 


685 


Figs.  679-689.   Nematocerous  Larvae 


688 
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Retinodiplosis,  side  view  (Malloch)  Cecidomyiidae. 
Sayomyia,  side  view  (Malloch)  Culicidae. 
Dixa,  side  view  (Malloch)  Dixidae. 
Bibiocephala,  dorsal  view  (Malloch)   Blepharoceridae. 
Limonia,  side  view  (Malloch)  Limoniidae. 
Dicranota,  side  view   (Malloch)   Limoniidae. 
Limonia,  head  capsule   (Malloch)  Limoniidae. 
Dixa,  anterior  extremity   (Malloch)  Dixidae. 
Bittacomorpha,  side  view   (Hart)   Ptychopteridae. 

688.  Psychoda,  dorsal  view  (Malloch)  Psychodidae. 

689.  Psychoda,  dorsal  view  (Malloch)  Psychodidae. 


12.  Last  abdominal  segments  retractile,  terminating  in  a  long  slender 

respiratory  tube,  ventral  pseudopods  present  and  equipped  with 
bristles:  aquatic  larvae.    (Fig.  687,  Bittacomorpha). 

PTYCHOPTERIDAE  or  LIRIOPfclDjE 
Abdomen  not  terminating  in  a  long  thin  bare  respiratory  tube  ...  13 

13.  Thorax  and  abdomen  with  a  secondary  segmentation  (Figs.  688, 

689)  due  to  the  presence  of  narrow  transverse  chitinized  bands, 
three  bands  on  most  of  the  segments,  or  the  apical  segment  in 
the  form  of  a  short  chitinized  tube;  rarely  the  ventral  segments 
bear  a  central  series  of  sucker-like  disks;  body  tapering  at  each 
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end.    Occurring  in  sewage,  dung,  fungi   and  tree-holes.    (Figs. 

688,  689,  Psychoda)   PSYCHODID^ 

Dorsum  without  narrow  strap-like  bands,  apical  segment  not  in 
the  form  of  a  short  chitinized  tube;  ventral  abdominal  segments 
never  with  sucking  disks 14 

14.  Mentum   projecting,   with   chitinized   cutting   edge;    labrum   mov- 

able; four  finger-like  anal  gills;  head  capsule  with  peculiar  pointed 
processes;  penultimate  segment  dorsolaterally  humped;  prothorax 
with  leg-stumps.   Living  in  woods,  on  damp  rocks;  rare. 

THAUMALEIDvE 
Mentum  not  projecting  in  the  form  of  a  cutter;  labrum  fixed  ....  15 

15.  Either  very   slender,   tapering   toward  each   end,  without   thoracic 

or  anal  pseudopods  or  surface  hairs  (Fig.  691),  or  stouter,  with 
well  defined  segments  which  are  armed  with  strong  bristles, 
some  of  which  are  lanceolate  (Fig.  692);  one  pair  of  prothoracic 
pseudopods  present,  a  single  anal  pseudopod  present  or  not. 
Terrestrial,  living  in  manure  or  under  bark,  etc.,  or  in  water. 
(Fig.  692,  Forcipomyia;  Fig.  691,  Palpomyia). 

CERATOPOGONID^E  or  HELEIDiE 
Usually  cylindrical  (Figs.  690,  693,  695)  rarely  with  thoracic  seg- 
ments swollen;  without  distinct  body  bristles  but  often  with 
soft  hairs,  the  last  segment  usually  with  a  dorsal  tuft  of  hairs; 
pseudopods  usually  present,  one  pair  each  on  prothorax  and 
anal  segment.  Mostly  aquatic,  living  in  sand-tubes  (Bloodworms), 
some  marine,  rarely  terrestrial.  (Fig.  695,  Spaniotoma;  Fig.  690, 
Chironomus  or  Tendipes;  Figs.  693,  694,  Tanypus) 

CHIRON6MID,E  or  TENDIPEDID^ 

16.  Larvae  peripneustic,  i.e.  most  abdominal  segments  with  spiracles  .  .  17 
Larvae    amphipneustic,   i.e.   only    first    and    last    pairs    of    spiracles 

present,  or  metapneustic,  i.e.  only  the  posterior  pair  of  spiracles 
remaining;  or  thoracic  and  abdominal  spiracles  not  evident  ...   22 

17.  Antennae  elongate;  body  furnished  with  some  conspicuous  bristles 

or  hairs 18 

Antennae  usually  short  and  inconspicuous,  sometimes  apparently 
absent;  body  without  conspicuous  brisdes;  principally  inhabiting 
fungi  19 

18.  Anal  spiracles  at  the  apices  of  long  stalk-like  process   (Fig.  704); 

no  false  segment  immediately  behind  the  head.  Living  in  decaying 
vegetation,  rotting  fruits,  excrement,  or  under  old  bark.   (Fig.  704, 

Scatopse)    > SCATOPSID^E 

Anal  spiracles  sessile,  metathoracic  spiracles  present;  a  fully  de- 
veloped false  segment  behind  the  head  armed  dorsally  with 
spinose  processes  (Fig.  696).  Larvae  principally  scavengers  living 
in  soil,  sometimes  prevalent  about  dung,  sometimes  destructive 
to  root  crops.    (Fig.  696,  Bibio)    BIBIONID^E 
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19.  Dorsal  or  clypeal  sclerite  of  head  (praefrons)  not  distinctly  tapering 

behind;    antennas    two-jointed    BOLITOPHILIDjE 

Dorsal    or   clypeal    sclerite    of    head    conspicuously    tapering    pos- 
teriorly; antennae  almost  indistinguishable   20 

20.  Lateral  plates  of  head  meeting  on  ventral  line  only  for  a  short 

space    immediately    behind    the    mouth-opening,    then    widely 
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Figs.  690-695.  Nematocerous  Diptera,  Larva: 

690.  Chironomus,  side  view  (Malloch)  Chironomidae. 

691.  Palpomyia,  side  view  (Malloch)  Ceratopogonidae. 

692.  Forcipomyia,  side  view  (Malloch)  Ceratopogonidac. 

693.  Tanypus,  side  view  (Brues)  Chironomidae. 

694.  Tanypus,  ventral  view  of  head  (Malloch)  Chironomidae. 

695.  Spaniotoma,  side  view  (Malloch)  Chironomidae. 


diverging  and  not  connected  at  posterior  margin;  maxillae  and 
mandibles  apparently  grown  together  to  form  a  pair  of  many- 
toothed  rasping  organs.   (Fig.  698,  Exechia;  Fig.  701,  Leia). 

MYCETOPHfLID^E  or  FUNGIV6RID^ 

Lateral   plates   of  head   connected   for  a   short  space   behind   the 

mouth-opening  and  again  near  posterior  margin;  maxillae  and 

mandibles  distinctly  separated  from  each  other,  the  mandibles 

apically   tridentate    21 

21.  Clypeal  sclerite  reaching  back  to  the  occipital  margin  of  the  head- 

capsule;  body  segmentation  distinct;  especially  on  venter  where 
the  outline  is  moniliform;  armed  with  spines  which  have  two  or 

three  points    DITOMYlIDiE 

Clypeal  sclerite  shorter,  not  attaining  the  occipital  margin  of  the 
head-capsule;  segmentation  distinct  but  not  moniliform;  spines 
simple.  Living  in  soil,  essentially  as  scavengers.  (Fig.  703, 
Sciara  or  Lycoria)   SClARID^E  or  LYCORlID^ 

22.  Clypeal  sclerite  (praefrons)  tapering  behind  to  a  point;  head  free, 
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body  flattened,  each  abdominal  segment  with  secondary  incisures, 
last  segment  with  four  fleshy  lobes  surrounding  the  spiracles. 
Living  in  humus  soil  and  under  leaves.   (Fig.  699,  Petaurista) 

PETAURISTID,E 

Clypeal  sclerite  not  tapering  behind  to  a  point 23 

23.  Antennae  undeveloped,  appearing  as  pale  round  spots  on  sides  of 
head;  ventral  surface  of  head  with  sclerites  contiguous  anteriorly, 
widely  separated  posteriorly.  Living  in  slimy  webs  on  fungi. 
(Fig.  702,  Ceroplatus)    CEROPLATIM: 

Antennae  pedunculate,  usually  well  developed;  ventral  surface  of 
head  with  sclerites  contiguous  on  entire  length,  not  separated 
widely  posteriorly;  body  slender,  tapering,  abdominal  segments 
each  with  a  single  constriction  near  anterior  margin 24 
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Figs.  696-704.    Nematocerous  Diptera,  Larvae 


Bibio,  side  view  (Malloch)   Bibionidz. 
Mycetobia,  side  view  (Malloch)  Mycetobiidae. 
Exechia,  side  view   (Malloch)   Mycetophilidae. 
Petaurista,  dorsal  view  (Malloch)  Petauristidae. 

700.  Silvicola,  head  (Malloch)   Silvicolidac. 

701.  Leia,  head   (Malloch)  Mycetophilidar. 

702.  Ceroplatus,  head,  ventral  view  (Malloch)  Ceroplatidae. 

703.  Sciara,  head,  ventral  view  (Malloch)  Sciaridae. 

704.  Scatopse,  dorsal  view  (Malloch)  Scatopsidae. 


24.  Apical  segment  with  five  short  but  distinct  processes  around  the 
spiracular  disk;  mandibles  apically  rounded  and  furnished  with 
dense  rows  of  long  bristles;  the  thin  ventral  chitinous  bridge 
posteriorly  connecting  the  lateral  plates  not  broken.  Scaven- 
gers, occurring  in  decaying  vegetable  matter,  manure,  and  some- 
times in  sewage.    (Fig.  700,  Silvicola)   SILVICOLIDiE 

Apical  segment  with  minute  processes  around  the  spiracular  disk; 
mandibles  apically  tridentate;   the  thin  chitinous  ventral  bridge 
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extending  posteriorly  between  the  lateral  plates  interrupted  in 
the  middle.  Occurring  in  sap  flow  of  trees.  (Fig.  697,  Mycetobia) 

MYCETOBIIDjE 

Brachycera  Orthorrhapha 

25.  Posterior    spiracles    approximated,    situated    within    a    terminal    or 

subterminal  cleft  or  chamber,  usually  concealed,  or  with  a 
terminal  breathing  tube;  body  usually  shagreened  or  wholly  or 

in  part  longitudinally  striated    26 

Posterior  spiracles  rather  widely  separated,  visible,  situated  on 
apical  segment,  which  may  be  truncated,  chitinized,  or  armed 
with  apical  processes,  or  upon  penultimate  or  antepenultimate 
segment;  body  not  shagreened  or  visibly  striated   28 

26.  Head  not  retractile,  bristly,  body   11-segmented,  flattened,  surface 

finely  shagreened,  without  pseudopods;  spiracular  fissure  trans- 
verse, sometimes  rather  small;  pupae  enclosed  in  larval  skin  ...  27 
Head  retractile;  body  12-segmented,  cylindrical,  not  shagreened, 
usually  longitudinally  striated,  abdomen  with  a  girdle  of  pseu- 
dopods on  each  segment;  spiracular  fissure  vertical;  pupae  free. 
Usually  aquatic,  or  semiaquatic;  predaceous   TABANID^E 

27.  Peripneustic,   i.e.   with    lateral    abdominal   spiracles    on    most    seg- 

ments. Aquatic,  or  living  in  semiliquid  matter,  under  bark,  in 
manure,  or  on  rotting  vegetation.  (Fig.  705,  Stratiomyia;  Fig.  706, 
Hermetia)  STRATIOMYlID^ 
Amphipneustic,  i.e.  only  prothoracic  and  last  abdominal  spiracles 
present.  Living  under  bark.   (Fig.  707,  Solva)   SOLVID^E 

28.  Posterior  spiracles  situated  on  apical  segment  29 

Posterior    spiracles    situated    on    penultimate    or    antepenultimate 

segment    34 

29.  Projecting  portion  of  head  and   the   flattened   apical  plate  of  last 

abdominal  segment  heavily  chitinized,  the  former  cone-shaped, 
entirely  closed  except  at  extreme  apex,  not  retractile;  apical 
abdominal    segment    obliquely    truncate    and    with    projecting 

processes   30 

Projecting  portion  of  head  more  or  less  retractile,  not  pointed 
cone-shaped,  the  movable  parts  not  enclosed;  last  abdominal 
segment  without  a  heavily  chitinized  flattened  terminal  plate    31 

30.  Head  about  twice  as  long  as  its  greatest  width;  thoracic  segments 

not  chitinized  above,  each  with  two  internal  separated  chitin- 
ized plates;  body  without  long  hairs;  apical  plate  very  large; 
spiracles  vertically  elongated,  apical  paired  protuberances  small, 
widely  separated,  each  with  a  short  hair  on  inner  side.  Living  in 
soil  or  decaying  wood.    (Fig.  711,  Coenomyia). 

CCENOMYIID^E 
Head  at  least  three  times  as  long  as  its  greatest  width;  at  least  the 
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first  and  second  thoracic  segments  chitinized  above,  no  internal 
chitinized  plates  present;  body  with  a  number  of  long  hairs,  four 
of  which  in  a  vertical  series  on  each  abdominal  segment  are  very 
noticeable;  apical  plate  rather  small,  spiracles  rounded,  apical 
paired  protuberances  large,  fused  basally,  each  with  a  number 
of  rather  long  hairs.  Living  under  bark  or  in  soil.  (Fig.  708, 
Xylophagus  or  Erinna)  .  XYLOPHAGIDjE  or  ERINNIDjE 
Posterior  spiracles  widely  separated,  located  in  an  apical  trans- 
verse cleft;  head  very  small,  retractile;   mature  larvae  stout,  cy- 
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Figs.  705-710.   Orthorrhaphous  Diptera,  Larvae 


705.  Stratiomyia,  dorsal  view   (Johannsen)  Stratiomyiidae. 

706.  Hermetia,  dorsal  view  (Malloch)  Stratiomyiidac. 

707.  Solva,    emergence    showing    withdrawal    of    pupa    from    puparium     (Greene) 

Solvidae. 

708.  Xylophagus,  dorsal  view  (Greene)  Xylophagidse. 

709.  Aphrosylus,  side  view  (Wheeler)  Dolichopodidae. 

710.  Dolichopus,  side  view  (Malloch)  Dolichopodidz. 


lindrical,  bare,  dorsally  with  three  oval  swellings  and  ventrally 
with  a  transverse  creeping  pad  on  each  segment.    Endoparasitic 

in  beetles NEMESTRfNID^ 

Spiracles  not  located  in  an  apical  transverse  cleft 32 

32.  Labial  plate  and  rods  behind  it  flat  in  one  plane,  or  wanting,  or 

fused  with  the  capsule 33 

Labial  plates  and  rods  meeting  angularly,  grown  together  in  front 
V-like,  in  profile  appearing  bent  and  usually  united  behind  with 
the  tentorial  rods;  head  mostly  membranous,  even  above  to  the 
triangular  dorsal  plate;  usually  amphipneustic.  Predatory,  mostly 
living  in  moist  earth,  some  aquatic,  some  under  bark,  some  in 
decaying  vegetable  matter. 

Fig.  713,  Drapetis  EMPfDIDiE 

Fig.  709,  Aphrosylus;  Fig.  710,  Dolichopus     DOLICHOPODID.E 

33.  Head  capsule  long,  in  large   part  internal,  reaching  back   to   the 

mesothorax,  dorsal  plate  very  long,  pear-shaped,  broader  behind; 
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hind  spiracles  ending  separately  in  two  plates  or  tracheal  gills. 
(Fig.  716,  Atherix;  Figs.  712  and  717,  Chrysopila) 

RHAGl6NIDiE 

Head  capsule  short,  the  dorsal  plate  not  covering  the  part  inset  in 
the  thorax,  the  internal  part  flat  or  divided  into  rods;  apical 
abdominal  segment  without  projecting  processes,  the  spiracles 
very  small;  endoparasites  of  spiders  ACROCERIEME 

34.  Posterior  spiracles   situated   on   the   antepenultimate   segment,  ab- 

dominal segments  one  to  six  subdivided,  the  body  apparendy 
consisting  of  twenty  segments  exclusive  of  the  head;  head  free, 

slightly  longer  than  broad  and  not  set  into  the  thorax 35 

Posterior  spiracles  situated  on  penultimate  segment;  abdominal 
segments  simple,  the  body  apparently  consisting  of  eleven  or 
twelve  segments  exclusive  of  the  head   36 

35.  Posterior   dorsal   internal   extension   of   head    (/.<?.   the   two   fused 

metacephalic  rods  lying  in  prothorax  and  mesothorax)  spatu- 
late  at  apex;  ventral  posterior  projections  in  the  form  of  two 
short  chitinized  rods.  Living  in  soil  and  decaying  wood,  preda- 
tory, locomotion  serpentine,  assisted  by  the  mouthparts.    (Fig. 

718,  Psilocephala)   THEREVIDiE 

Posterior  dorsal  internal  extension  of  head  not  spatulate  at  apex; 
ventral  posterior  projections  absent.  Found  in  fungi,  rotten  wood 
and  in  houses,  in  carpets  and  furniture;  predatory. 

SCENOPlNIDiE  or  OMPHRALIDiE 

36.  Penultimate  abdominal  segment  longer  than  the  ultimate,  with  a 

deep  transverse  depression  near  its  apex  giving  it  the  appearance 
of  two  distinct  segments;  ultimate  segment  terminating  in  a 
sharp  ridge  with  a  median  sharp  point,  on  each  side  of  which 
dorsally  and  ventrally  are  situated  four  very  closely  approxi- 
mated hairs  similar  to  those  of  Asilidae.  Living  in  decaying  wood, 

predatory  on  beetle  grubs.   (Fig.  715,  Mydas) MYDAIDjE 

Penultimate  abdominal  segment  shorter  than  ultimate,  or  if  longer 
without  a  deep  transverse  depression;  apical  segment  not  as  above, 
the  hairs  not  closely  approximated   37 

37.  Thoracic  segments  each  with  two  long  hairs,  one  on  each  side  on 

ventro-lateral  margin;  apical  segment  with  six  or  eight  long 
hairs;  head  well  developed,  porrect  and  more  or  less  cone-shaped 
when  viewed  from  above,  appearing  flattened  when  viewed  from 
the  side;  penultimate  segment  usually  shorter  than  ultimate  or 
not  much  longer;  body  held  straight.   Living  in  soil  and  decaying 

wood,  predaceous.   (Fig.  719,  Bactria)   ASfLID^E 

Thoracic  segments  without  hairs,  or  with  very  weak  hairs;  apical 
segment  without  distinguishable  hairs;  head  not  much  protruded, 
directed  downward,  not  cone-shaped,  with  a  dorsal  protuberance 
when  viewed  from  the  side;  penultimate  segment  distincdy  longer 
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than  ultimate;  body  usually  semicircularly  curled  at  rest.  Parasites, 
inquilines  or  predators,  in  nests  of  bees  and  wasps,  egg-cases  of 
grasshoppers,  etc.    (Fig.  714,  Sparnopolius)    . . . .  BOMBYLIIDjE 

Cyclorrhapha 

38.  Maxillae  and  palpi  present,  near  the  very  small  bent  mandibles; 
body  comprising  only  nine  distinct  segments,  the  head  and  pro- 
thoracic   and    the    metathoracic    and    first    abdominal    segments 
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Figs.  711-719.   Orthorrhaphous  Diptcra,  Larvae 

711.  Coenomyia,  cephalopharyngeal  skeleton  (Malloch)  Ccenomyiidae. 

712.  Chrysopila,  cephalopharyngeal  skeleton   (Malloch)   Rhagionidae. 

713.  Drapetis,  internal  skeleton  (Malloch):  ant,  antenna;  lbr,  labrum;  md,  mandible; 

mx,  maxilla;  mxp,  maxillary  palpus.  Empididae. 

714.  Sparnopolius,  side  view  (Malloch)  Bombyliidac. 

715.  Mydas,  dorsal  view  (Malloch)  Mydaidae. 

716.  Atherix,  side  view  (Greene)  Rhagionidae. 

717.  Chrysopila,  side  view  (Malloch)  Rhagionidae. 

718.  Psilocephala,  side  view  (Malloch)  Therevidae. 

719.  Bactria,  side  view  (Malloch)  Asilidae. 


appearing  grown  together;  much  flattened,  seed-like,  scarcely 
twice  as  long  as  broad;  head  bearing  underneath  on  each  side 
a  triangular  flap,  retractile  into  the  thorax;  frontal  sac  opening 
directly  into  the  upper  surface  of  the  head;  incisures  chitinized 
above,  side  margins  with  many  incisions,  venter  membranous, 
apical  segment  with  two  filiform  appendages.  Living  in  mud 
and  about  decaying  organic  matter.    (Fig.  723,  Lonch6ptera  or 

Musidora)    LONCHOPTERIDjE  or  MUSIDORIDjE 

Maxillae  not  developed,  only  the  mouth-hooks  present;  frontal  sac 
opening  in  an  atrium  in  the  mouth  cavity 39 
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39.  Upper  lip  projecting  forward  between  and  below  the  two  mouth- 
hooks,  distally  hooked  or  toothed,  the  mouth-hooks  porrect, 
single-pointed  or  more  often  toothed;  body  with  eleven  in- 
cisures, lengthened,  anteriorly  tapering,  posteriorly  blunt  or 
the  eighth  abdominal  segment  tube-like;  metapneustic,  i.e. 
terminal  spiracles  alone  present.    Living  in  many  situations,  in 

dung,  carrion,  ant  nests,  etc PHORIDiE 

Mentum  never  extending  between  the  two  mouth-hooks  as  a  point 
or  hook  except  in  Aphis-eating  Syrphidae,  in  which  case  the 
lateral  rods  of  the  mentum  are  produced  forward  over  the 
mentum  and  fuse  to  form  a  projecting  pointed  upper  lip;  mostly 
amphipneustic,  i.e.  anterior  pair  as  well  as  terminal  spiracles 
present    40 


722 

723  725 

Figs.  720-725.   Aschizous  Diptera,  Larvae 

720.  Syrphus,  dorsal  view  (Metcalf)  Syrphidse. 

721.  Callimyia,  dorsal  view  (de  Meijere)  Platypezidae. 

722.  Pipunculus,  dorsal  view  (Perkins)  Pipunculidae. 

723.  Lonchoptera,  dorsal  view  (de  Meijere)  Lonchopteridae. 

724.  Conops  (Brauer)  Conopidae. 

725.  Tubifera,  side  view  (Metcalf)  Syrphidae. 

40.  Larva  broad   and   depressed,   in  dorsal   aspect  appearing  to   have 

only  nine  or  ten  segments  because  the  head  and  prothorax  are 
inflexed  to  the  under  surface,  the  sides  of  the  body  with  long 
projecting  bristles  and  sometimes  deeply  incised  and  serrate; 
posterior  spiracles  not  or  but  little  prominent,  rather  widely 
separated,  placed  at  the  base  of  the  last  segment,  prothoracic 
spiracles  prominent.   Developing  in  fungi.    (Fig.  721,  Callimyia) 

PLATYPfiZID^E  or  CLYTHIID/E 
Of  other  conformation   41 

41.  Hind    spiracles    three-    or    four-parted,    separate    from    each    other 

on  a  common  chitin  plate  some  distance  before  the  tip  of  the 
body;  acephalous,  mouthparts  very  indistinct,  the  mouth-hooks 
sessile;  body  comprising  ten  or  eleven  segments.  Endoparasitic 
on  Homoptera.  (Fig.  722,  Pipunculus  or  Dorylas) 

PIPUNCULIM;  or  DORYLAlDiE 
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If  the  posterior  spiracles  are  located  on  a  common  chitin  plate 
they  are  contiguous  to  each  other   42 

42.  Posterior  spiracles  close  together  at  the  end  of  a  tracheal  tube  of 

greater  or  less  length,  which  is  sometimes  chitinized  and  some- 
times greatly  extensile;  mouthparts  various,  absent  in  "rattail" 
larvae  (Fig.  725),  developed  in  the  species  living  in  wood,  and 
in  the  "Aphis-lions"  {Syrphus,  etc.)  the  mouthparts  are  specialized 
into  piercing  organs;  larvae  apparently  acephalous,  body  with 
about  eleven  obscure  segments,  skin  usually  rough,  form  diverse, 
conical,  more  or  less  cylindrical,  even  hemispherical.  Food  habits 
various,  under  bark,  in  tuber-roots,  about  sewage,  in  ant  or  bee 
nests,  or  free-living  and  preying  on  aphids.    (Fig.  720,  Syrphus; 

Fig.  725,  Tubifera)    SYRPHID^ 

Acephalous,  true  maggots,  usually  conically  tapering  (Figs.  728— 
737),  sometimes  stout  warbles  (Fig.  727).  (The  vast  residue  of 
the  Diptera  are  insufficiently  known  to  tabulate  as  to  families, 
the  following  incomplete  artificial  key  being  largely  based  on 
food  habits).   (MUSCOIDEA)  43 

43.  Endoparasites  of  insects  or  higher  animals  44 

Not  parasitic  50 

44.  Parasites  of  insects  45 

Parasites  of  mammals,  turtles,  frogs,  etc 48 

45.  Body  oval  or  pyriform,  with  distinct  segments;  antennae  wart-like, 

tipped  with  a  chitinous  ocellus-like  ring;  posterior  spiracular 
plates   large,   round   or   reniform.     Living   within   the   abdomen 

of  wasps  or  bees.   (Fig.  724,  Conops)   CONOPIDjE 

Body  more  or  less  elongate,  segmentation  less  evident 46 

46.  Posterior  end  of  body  rather  truncate  or  broadly  rounded,  without 

long  processes   47 

Posterior  end  of  body  terminating  in  two  slender  tail-like  processes, 
two  to  five  times  length  of  body;  young  larva  hairy  on  posterior 
half  of  body.  Living  within  Cottony  cushion  scale.  (Fig.  736, 
Cryptochaetum) CRYPTOCH^TID/E 

47.  Posterior  spiracular  plates  with  a  button.    Endoparasites  of  various 

insects  in  their  early  stages     TACHINID/E  or  LARVjEVORIDjE 

Posterior  spiracular  plates  without  a  button.    (Figs.  731  and  732  D, 

Sarcophaga)     SARCOPHAGIES 

48.  Body    not   strongly    tapering,   often   obese,    usually    provided   with 

numerous  strong  chitinous  spines 49 

Body  strongly  tapering  in  front  (Fig.  731),  at  most  with  girdles  of 
minute  spines.   (Figs.  731  and  732  D,  Sarcophaga) 

SARCOPHAGID^ 

49.  Warbles  living  under  skin  of  various  ungulates,  rodents,  dogs  and 

man,  or  in  nasal  sinuses  or  throat  of  various  animals;  body  with 
strong  spines  or  not.    (Fig.  727,  Cuterebra)    .  .  CUTEREBRIM; 
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Bot  parasites  in  the  stomach  and  intestines,  principally  of  horses. 
(Fig.  726,  Gasterophilus)    GASTEROPHfLIDiE 

50.  Body  with  lateral  and  dorsal  spinose  processes.    (Fig.  728,  Homal- 

omyia)  ANTHOMYilD^,  part 

Body  without  such  spinose  processes  51 

51.  Body  truncate  or  broadly  rounded  posteriorly  52 

Body  with  one  or  two  posterior  processes;  rather  small  species  .  .  .57 

52.  Only  one  mandibular  hook;  posterior  spiracular  plates  with  sin- 

uous slits  (Fig.  732  A);  no  distinct  fusiform  pads  on  the  side 


726 


Figs.  726-732.   Cyclorrhaphous  Diptera,  Larvae 


726. 
727. 
728. 
729. 
730. 
731. 
732. 


Gasterophilus,  dorsal  view  (Hadwen  and  Cameron)  Gasterophilidae. 

Cuterebra,  ventral  view  (Brauer)  Cuterebridae. 

Homalomyia,  dorsal  view  (Banks)  Anthomyiidae. 

Pegomyia,  side  view  (Frost)  Anthomyiidae. 

Musca,  side  view  (Banks)  Muscidae. 

Sarcophaga,  side  view  (Greene)  Sarcophagidae. 

Left  posterior  spiracle    (Banks):   A,   Musca,   Muscidae;   B,   Muscina,   Muscidae; 

C,    Calliphora,    Calliphoridae;    D,    Sarcophaga,    Sarcophagidae;    E,    Tritoxa, 

Otitidae. 


margins  of  the  segments;  posterior  end  of  body  with  few  if  any 
conical  processes,  anterior  end  very  slender.    (Fig.  730,  Musca) 

MXJSCIDM,  part 

With   two  mandibular  hooks;   slits  of  posterior  spiracular   plates 

not  sinuous   53 

53.  Distinct  tubercles  above  anal  area;  often  processes  around  spiracular 

field;   side   margins   of  segments   often   with   fusiform   swollen 

areas    54 

No  tubercles   above  anal  area;   no  distinct  processes   around   spi- 
racular field    59 

54.  Slits  in  spiracular  plates  rather  short  and  arranged  radially 55 

Slits  slender,  subparallel  to  each  other  56 
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55.  Two    tubercles    above    anal    area;    posterior   spiracular   field   with 

distinct  processes  around  it.   (Fig.  729,  Pegomyia) 

ANTHOMYilDiE,  part 
Four  or  more  tubercles  above  anal  area;  slits  of  spiracular  plate 
usually  pointed  at  inner  end.   (Fig.  732  B,  Muscina) 

MXJSCIDjE,  part 

56.  Posterior  spiracular  plates  each  with  a  button,  slits  rather  trans- 

verse.  (Fig.  732  C,  Calliphora)  CALLIPHORID^E 

a.  Larva  with  sclerotized  area  on  ventral  part  of  third  segment 

MESEMBRINELLiNiE 
Larva  without  such  sclerotized  area   b 

b.  Third  instar  larva  with  spiracular  button  within  closed  peritreme 

which  extends  between  the  slit-like  apertures RHINIiNiE 

Third  instar  larva  with  circular  peritreme,  which  does  not  extend 
between  the  three  apertures    c 
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Figs.  733-737.   Acalyptrate  Diptera,  Larvae 


733. 
734. 
735. 
736. 
737. 


Parydra,  side  view  (Jones)  Ephydridse. 

Agromyza,  side  view  (Frost)  Agromyzidse. 

Drosophila,  dorsal  view  (Banks)  Drosophilidae. 

Cryptochaetum,  side  view   (Smith  and  Compere)  Cryptochaetidae. 

Scaptomyza,  side  view  (Frost)  Drosophilidae. 


c.  Peritreme  incompletely  formed    PHORMflNiE 

Peritreme  completely  encircling  the  spiracles d 

d.  Peritreme  strongly  chitinized    CALLIPHORiN^E 

Peritreme    weak    POLLENIlNiE 

Posterior   spiracular   plates    without   buttons,   slits    rather   vertical, 
plates  at  bottom  of  a  pit.   (Figs.  731,  732  D,  Sarcophaga) 

SARCOPHAGUS 

57.   Posterior  end  of  body  with  respiratory  and  usually   forked   anal 

tube;  venter  with  prolegs  furnished  with  curved  hooks.    Aquatic 

larva:.   (Fig.  733,  Parydra)  EPHYDRIDSE 

Posterior  end  of  body  with  two  short  fleshy  processes 58 
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58.  Processes  bearing  spiracular  plates.   (Fig.  735,  Drosophila;  Fig.  737, 

Scaptomyza)   DROSOPHfLID^E 

Processes  not  bearing  spiracular  plates   PIOPHfLID^E 

59.  Spiracular  plates  on  black  tubercles;  lateral  fusiform  areas  rather 

weak  though  distinct;  rather  slender  larvae.   (Fig.  732  E,  Tritoxa) 

OTiTID,E 

Spiracular  plates   barely   if  at  all   elevated;   lateral   fusiform   areas 

indistinct;  spiracular  plates  often  contiguous  or   nearly   so,  slits 

long  and  subparallel,  no  button  .  .  TRYPETIDjE  or  EURIBIIDjE 

KEY  TO  THE  PUPAE  OF  THE  PRINCIPAL 
FAMILIES  OF  DIPTERA  1 

1.  Pupa  free,  not  enclosed  within  the  indurated  last  larval  moult,  or 

if  so  the  head  is  distinct  as  in  the  larva,  or  the  puparium  is 
slightly  flattened  dorso-ventrally,  its  texture  leathery,  not  chitinous, 
and  the  anterior  respiratory  organs  not  distinguishable;  adult, 
or    pupa,   emerging    through    a    rectangular,    T-shaped    split   on 

dorsum  of  larval  skin  (see  Fig.  707)  2 

Pupa  coarctate,  i£.  enclosed  within  the  indurated  last  larval  moult, 
and  usually  barrel-shaped  and  brown  in  color;  head  always 
retracted,  the  chitinous  portion  occupying  a  position  on  the  inner 
side  of  the  ventral  surface  of  the  puparium;  anterior  respiratory 
organs  distinct,  either  protruded  from  the  antero-lateral  angles  of 
the  head  extremity  or  from  dorsum  of  base  of  abdomen;  adult 
emerging  usually  by  forcing  off  the  rounded  anterior  extremity 
of  the  puparium  in  cap-like  form  (see  Fig.  763),  or  the  dorsal 
half  of  the  thoracic  portion  —  the  lines  of  cleavage  being  along 
the  lateral  margins  to  a  point  at  base  of  abdomen;  rarely  emergence 
is  through  rectangular  splitting  of  the  dorsum  of  the  puparium 
(Figs.  760-764)    CYCLORRHAPHA  2 

2.  Antennae    much    elongated,    distinctly    visible    beneath    the    pupal 

skin,  normally  curving  well  over  upper  margin  of  eyes  and  ex- 
tending to.  or  beyond  base  of  wing,  in  some  cases  almost  to  apex 
of  wing;  head  without  strong  thorns  (except  in  some  Cecido- 
myiidae  and  a  few  Tipulidae;  thoracic  respiratory  organs  much 
elongated    or   sessile;    abdomen    in    species   with    short   antennae 

sometimes   unarmed.    (NEMATOCERA)    3 

Antennae  shorter,  projecting  downward  and  outward,  not  curving 
over  the  eyes  nor  reaching  nearly  to  base  of  wing;  head  usually 
with  strong  thorns  or  horns;  thoracic  respiratory  organs  sessile, 
rarely  stalk-like;  abdomen  usually  armed  with  strong  spines  or 

1  Based  largely  on  Malloch:  Bull.  111.  State  Lab.  Nat.  Hist.,  12,  art.  3  (1917). 

2  The  pupae  of  this  large  and  important  group  are  so  imperfectly  known  that  it  is 
impossible  to  present  a  key  to  the  families. 
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bristles,  or  if  unarmed  there  are  only  four  or  five  distinct  pairs 

of  abdominal  spiracles.    (ORTH6RRHAPHA)    26 

3.  Head  with  several  strong  thorns  in  a  vertical  series  on  the  median 
line;  pupae  living  in  galls  on  various  parts  of  plants;  sometimes 
pupa  enclosed  in  the   hardened   larval   skin   and   resembling   a 

flaxseed   CECIDOMYIIM;  or  ITONiDID^,  part 

Head  without  strong  thorns,  or  if  at  base  of  each  antenna  there  is 
a  protuberance  it  is  not  sharp;  pupae  not  enclosed  in  galls  on 
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Figs.  738-744.   Nematocerous  Diptera,  Pupae 


738.  Bittacomorpha,  dorsal  view  (Hart)  Ptychopterida:. 

739.  Pachyrrhina,  side  view  (Malloch)  Tipulidae. 

740.  Monardia,  side  view  (Malloch)  Cecidomyiidae. 

741.  Deuterophlebia,  ventral  view   (Pulikovsky)   Deuterpphlebiidae. 

742.  Anopheles,  side  view  (Howard)  Culicidae. 

743.  Psychoda,  ventral  view  (Malloch)  Psychodidae. 

744.  Dixa,  side  view  (Malloch)  Dixidae. 


living  plants,  usually  free  and  not  enclosed  in  larval  skin,  but  if 
so  enclosed  the  larval  moult  does  not  resemble  a  muscid  pu- 
parium    4 

4.  Thoracic  respiratory  organs  sessile;  abdomen  without  strong  thorns 

or  leaf-like  elevations;  legs  straight 5 

Thoracic  respiratory  organs  stalked,  or  if  sessile  the  abdomen  has 
strong  thorns  or  leaf-like  elevations,  or  the  legs  are  recurved 
against  base  of  abdomen  and  apex  of  thorax,  or  the  coxae  do 
not  conceal  the  sternopleura  and  the  scape  of  the  antennae  is 
almost  globose;  legs  straight  or  recurved   9 

5.  Legs  short,  apices  of  hind  tarsi  projecting  slightly  beyond  apices 
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of  wings;   antennae  short,  curved  across  middle  of  eye.    (Fig. 

747,  Bibio) BIBl6NIDiE 

Legs  elongate,  usually  all  tarsi  projecting  for  a  considerable  distance 
beyond  apices  of  wings;  antennae  elongate,  extending  to  or  beyond 
bases  of  wings 6 

6.  Antennae  almost  straight,  noticeably  flattened,  extending  to  bases 

of  wings;  thorax  not  much  swollen  in  front,  its  anterior  profile 

not  declivous.   (Fig.  749,  Ceroplarus)   CEROPLATID^E 

Antennae  distinctly  curved,  not  flattened,  extending  beyond  bases 
of  wings    7 

7.  Thorax  conspicuously  swollen,  almost  globose,  its  anterior  profile 

declivous;  sternopleura  concealed.   (Fig.  750,  Leia). 

MYCETOPHILID.E  or  FUNGIVORIDjE 

Thorax  not  conspicuously  swollen,  the  anterior  profile  not  sloping 

downward    8 

8.  Scape    of    antennae    much    swollen,    globose;    abdominal    spiracles 

small  or  absent;   sternopleura   enlarged,   not  concealed   by   fore 

coxse  and  femora CHIRON6MID.E  or  TENDIPEDID^ 

Scape  of  antennae  not  much  swollen;  abdominal  spiracles  distinct; 
sternopleura  not  visible,  concealed  by  the  large  coxae  and  femora 
of  the  fore  legs. 

(Fig.  740,  Monardia)  CECIDOMYlID^E  or  ITONfDID^,  part 
(Fig.  748,  Sciara  or  Lycoria)      SCIARIDjE  or  LYCORlIDiE,  part 

9.  Thoracic  respiratory  organs  slender,  long  and  tube-like;  legs  straight, 

extending  well  beyond  apices  of  wings;  body  without  armature 
except  a  pair  of  hairs  on  anterior  margin  of  head;  sternopleura 

concealed    CECIDOMYIID^E  or  ITONfDID^E,  part 

SCIARID/E  or  LYCORlIDiE,  part 

Species  without  such  combination  of  characters,  abdomen  usually 

with  hairs  or  spines,  or  the  sternopleura  is  exposed 10 

10.  Pupa  in  a  pocket-shaped  or  slipper-shaped  cocoon  consisting  of  coarse 

threads,  from  the  wide,  open  end  of  which  project  the  thoracic 
respiratory  filaments:  aquatic,  living  in  swiftly  running  streams. 
(Figs.  745,  Simulium  or  Melusina). 

SIMULIIDjE  or  MELUSfNID^E 

Pupa  free,  or  if  enclosed  or  partly  so  the  cocoon  is  not  pocket-like 

and  respiratory  organs  do  not  consist  of  tube-like  branches 11 

11.  Pupa  when  seen  from  above  oval  or  rounded  in  outline,  the  abdo- 

men at  base  not  conspicuously  narrower  than  thorax,  so  that  the 
lateral  outline  is  continuous;  dorsal  surface  with  strong  integu- 
ment; venter  with  sucking  disks  for  adhering  to  rocks  in  running 

streams  where  the  pupae  occur 12 

Pupa  with  abdomen  well  differentiated  from  thorax,  the  dorsum 
membranous,  or  if  strong  and  almost  chitinized  surface  spines 
are  developed   14 
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12. 


13. 


Antennae  excessively  long,  each  forming  a  double  coil  on  the  ven- 
ter; three  pairs  of  lateral  sucking  disks;  respiratory  filaments  short 
tubular.   (Fig.  741,  Deuterophlebia) .  .  . DEUTEROPHLEBIID^ 

Antennae  not  twice  coiled;  ventral  sucking  disks  median 13 

Thoracic  respiratory  organs  lamelliform,  consisting  of  four  flat 
plates,  the  broad  sides  of  which  are  contiguous.  (Fig.  746,  Bibio- 
cephala)  BLEPHAROCERIM; 

Thoracic  respiratory  organs  simple,  tube-like.  (Maurina,  N.  and 
S.  Am.)  PSYCHODID.E,  part 


746 


748 


749 


747 


Figs.  745-750.    Ncmatocerous  Diptera,  Pupae 

745.  Simulium,  ventral  view  (Malloch)  Simuliidsc. 

746.  Bibiocephala,  side  view  (Malloch)  Blepharoceridse. 

747.  Bibio,  ventral  view  (Malloch)  Bibionidse. 

748.  Sciara,  side  view  (Malloch)  Sciaridae. 

749.  Ceroplatus,  side  view.   Ceroplatida:. 

750.  Leia,  side  view  (Malloch)  Mycetophilidx. 


750 


14.  Apical  abdominal  segment  terminating  in  two  or  four  paddle-like 
or  fin-shaped  organs  which  are  fringed  on  all  or  part  of  outer 
surface  by  strap-like  hairs;  or  if  the  apical  segment  terminates 
in  two  long  subconic  processes  the  tarsi  are  recurved  against  the 
ventral  surface  of  the  base  of  the  abdomen  and  apex  of  thorax 

so  that  they  do  not  extend  beyond  apices  of  wings 15 

Apical  segment  of  abdomen  obtuse,  armed  with  short  or  elongate 
spines  or  thorns,  or  if  ending  in  a  pair  of  long,  slender  processes 
they  are  more  or  less  oval  in  transverse  section  and  without  strap- 
like hairs;  tarsi  generally  entirely  straight,  rarely  the  apices  of  the 
hind  pair  incurved  slightly,  but  never  recurved  as  above  stated .  .  20 
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15.  Thoracic   respiratory   organs   terminating  in   numerous   thread-like 

filaments CHIRON6MID.E  or  TENDIPEDIDiE,  part 

Thoracic  respiratory  organs  consisting  of  a  single  stem,  in  some 
cases  with  a  few  long,  or  many  short,  scale-like  surface  hairs, 
but  never  terminating  in  numerous  thread-like  filaments;  occa- 
sionally the  thoracic  respiratory  organs  not  elevated 16 

16.  Thoracic  respiratory  organs  not  elevated;  sternopleura  exposed. 

CHIRONOMID^E  or  TENDIPEDIM; 
Thoracic  respiratory  organs  conspicuously  elevated 17 

17.  Thoracic   respiratory   organs   situated   close   to   anterior   margin   of 

thorax;  no  stellate  hairs  on  thorax  and  abdomen. 

CHIRONOMIDiE  or  TENDIPEDID^,  part 

Thoracic   respiratory   organs   situated   close   to   middle   of   thoracic 

dorsum   18 

18.  Apical  abdominal  segment  ending  in  two  or  four  broad,  flat,  paddle- 

like plates.   (Fig.  742,  Anopheles;  Fig.  997,  Culex). 

CULlCIDiE,  part 
Apical   abdominal   segment   ending  in   two   long  subconical   proc- 
esses     19 

19.  Apical  processes  armed  with  short  hairs  at  apices  and  on  middle 

of  outer  margin CULICID7E,  part 

Apical  processes  unarmed.   (Fig.  744,  Dixa) DtXIDJE 

20.  Apices  of  legs  not  extending  beyond  apices  of  wings 21 

Apices  of  posterior  legs  at  least  extending  beyond  apices  of  wings .  .  22 

21.  Apical  segment  of  abdomen  ending  in  two  conical  processes. 

CERATOPOGONIDjE  or  HELEID^E 

Apical  segment  of  abdomen  ending  in  two  upper  and  two  lower 

short  thorns.    (Fig.  743,  Psychoda) PSYCHODID^ 

22.  Thoracic  respiratory  organs  long,  bifid;  apical  abdominal  segment 

rounded,  without  processes;  abdominal  spiracles  pedunculate. 

SCATOPSID^E 

Thoracic  respiratory  organs  simple;  apical  abdominal  segment  not 

rounded,  generally  armed  with  protuberances 23 

23.  Thoracic  respiratory  organs  elevated  but  little  above  disk  of  thorax; 

tarsi  of  fore  legs  overlapping  those  of  middle  pair,  which  overlap 
the  hind  ones,  all  rather  closely  fused  together  and  to  wings. 

SILVIC6LIDjE 
Thoracic  respiratory  organs  very  conspicuously  elevated;  legs  other- 
wise formed    24 

24.  Thoracic   respiratory  organs  equal  in  length,  rarely  one  twice   as 

long  as  the  other;  all  tarsi  distinct 25 

Thoracic  respiratory  organs  of  very  different  length,  one  short,  the 
other  very  long;  front  tarsi  overlapping  middle  pair.  (Fig.  738, 
Bittacomorpha)  PTYCHOPTERID^E  or  LIRIOPEID^ 

25.  Abdominal  segments  each  with  one  transverse  row,  sometimes  with 
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26. 


27. 


two  rows,  of.  thorn-like  protuberances;  palpi  recurved  at  apices. 

(Fig.  739,  Pachyrrhina) TTPtJLIM: 

Abdominal  segments  rarely  with  distinct  thorn-like  protuberances, 
usually  with  weak  hairs;  palpi  straight,  not  recurved  at  apices. 

LIMONIIDjE 

Orthorrhapha 

Pupa  enclosed  within  the  last  larval  moult 27 

Pupa  free  28 

Thoracic   segments    one    and   two   each   with   a   smooth   plate    on 
dorsum;  apical  segment  with  a  transverse  series  of  short  teeth 


751 


!752 


753 


754 


755 


756 


Figs.  751-759.   Orthorrhaphous  Diptera,  Pupae 

751.  Mydas,  side  view  (Greene)  Mydaidae. 

752.  Coenomyia,  dorsal  view  (Greene)  Coenomyiidae. 

753.  Rhachicerus,  dorsal  view  (Greene)  Solvidae. 

754.  Xylophagus,  dorsal  view  (Greene)  Xylophagidae. 

755.  Psilocephala,  dorsal  view  (Malloch)  Therevidae. 

756.  Dasyllis,  dorsal  view  (Greene)  Asilids. 

757.  Chrysopila,  side  view  (Malloch)  Rhagionidae. 

758.  Sparnopolius,  side  view  (Malloch)  Bombyliidae. 

759.  Rhamphomyia,  side  view  (Malloch)  Empididae. 

near  base  on  ventral  surface;  pupal  skin  largely  or  entirely  with- 
drawn from  puparium  during  emergence.   (Fig.  707,  Solva). 

S6LVIDiE 
Thoracic  segments  without  smooth  dorsal  plates;  pupal  skin  not 
withdrawn  from  puparium  during  emergence. 

STRATIOMYIID^E 

28.    Prothorax  with  a  large  aperture  mesad  of  and  connected  with  the 

spiracle  TABANIDjE 
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Prothorax  without  such  an  aperture 29 

29.  Head  without  strong  forwardly  directed  thorns,  at  most  with  one 
thorn  on  base  of  antenna  which  is  directed  to  the  side;  abdomi- 
nal armature  weak,  becoming  gradually  stronger  toward  apex; 
wings  short,  extending  to  or  slightly  beyond  apex  of  basal  ab- 
dominal segment;  apices  of  hind  tarsi  at  most  extending  slightly 
beyond  apices  of  wings;  abdomen  with  seven  pairs  of  spiracles.  .30 

Head  usually  with  strong  thorns,  or  if  these  are  absent  the  ab- 
dominal armature  is  stronger  on  basal  or  second  segment  than 
it  is  on  apical,  or  there  are  less  than  seven  pairs  of  abdominal 
spiracles;  apices  of  hind  tarsi  usually  extending  distinctly  beyond 
apices  of  wings 33 


760 


761 


762 


763 


764 


Figs.  760-764.    Cyclorrhaphous  Diptera,  Pupae 

760.  Didea,  dorsal  view  (Metcalf)  Syrphidae. 

761.  Criorhina,  dorsal  view  (Greene)  Syrphidae. 

762.  Pipunculus,  dorsal  view  (Perkins)  Pipunculidae. 

763.  Exorista,  side  view  (Greene)  Tachinidae. 

764.  Sarcophaga,  side  view  (Greene)  Sarcophagidae. 


30.  Antennal  sheaths  much  thickened  at  base,  apical  portion  slender, 

styliform,  the  whole  directed  almost  straight  downward.    (Fig. 

757,  Chrysopila)  RHAGIONID^ 

Antennal  sheaths  thickened  throughout  their  length,  the  apical  por- 
tion generally  more  or  less  distinctly  annulated,  the  whole  directed 
either  straight  sideways  or  in  a  slightly  downward  direction.  .31 

31.  Antennal  sheaths  showing  much  more  than  ten  annulations.    (Fig. 

753,  Rhachicerus)   SOLVID^,  RHACHICERlN^E 

Antennal  sheaths  showing  not  more  than  ten  annulations 32 

32.  Antennal  sheaths  very  stout,  not  over  twice  as  long  as  their  basal 

breadth;  face  with  a  small  sharp  protuberance  on  each  side  a 
little  mesad  of  the  vertical  line  of  apices  of  antennae  and  slightly 
above  middle  of  face,  and  at  the  base  of  each  are  two  short  hairs 
on  the  inner  side;  two  very  strong  postspiracular  abdominal 
bristles  on  each  segment.    (Fig.  752,  Coenomyia). 

CCENOMYIID^E 

Antennal   sheaths   distinctly   annulated,   slender,   about   four   times 

as  long  as  their  basal  breadth;  face  without  protuberances;  post- 
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spiracular  abdominal  bristles  slender,  eight  to  ten  on  each  seg- 
ment.  (Fig.  754,  Xylophagus  or  Erinna). 

XYLOPHAGID.E  or  ERlNNIDiE 

33.  Head  without  strong  thorns;  abdomen  with  three  or  four  distinct 

pairs  of  spiracles  and  without  spinose  armature     ACROCfiRID/E 
Head  usually  with  strong  thorns,  at  least  with  elevated  ridge-like 
antennal   sheath   and   several   small   carinated   elevations;    abdo- 
men with  seven  pairs  of  spiracles  and  spinose  armature 34 

34.  Head  with  two  thorns 35 

Head  with  more  than  two  thorns  or  with  several  short  tubercles   .  36 

35.  Abdomen  with  a  single  transverse  series  of  spines  on  each  dorsal 

segment;   wing  with   a   long   thorn   at  base.    (Fig.   755,  Psilo- 

cephala)  THEREVIDiE 

Abdomen  with  two  transverse  series  of  spines  on  each  dorsal  seg- 
ment; wing  without  thorn  at  base. 

SCENOPINID.E  or  OMPHRALIM; 

36.  Upper  pair  of  cephalic  thorns  directed  sideways  and  slightly  upward; 

apices  of  wings  extending  to  or  very  slightly  beyond  apex  of  first 
abdominal  segment;  apices  of  middle  tarsi  not  extending  to  apices 

of  wings.  (Fig.  751,  Mydas) MYDAlLXE 

Upper  pairs  of  cephalic  thorns  directed  forward,  at  most  slightly 
divergent  apically,  generally  slightly  curved  downward,  or  head 
without  strong  upper  thorn 37 

37.  Head  with  strong  thorns,  or  if  they  are  absent  the  abdomen  has 

the  dorsal  transverse  armature  consisting  of  very  strong  thorns 
and  intervening  long  slender  hairs;  apices  of  antennas  obtuse.  . .  .38 
Head  very  rarely  with  strong  thorns,  two  carinate  elevations  pres- 
ent on  upper  anterior  margin;  antennae  with  attenuated  apices; 
body  without  thorns,  sometimes  with  bristles 39 

38.  Lower  median  portion  of  face  with  a  closely  approximated  pair  of 

stout  thorns  which  are  occasionally  fused  almost  to  apices;  abdo- 
men with  the  transverse  armature  of  dorsal  segments  consisting 
of  short  flattened  thorns  and  long  slender  hairs,  the  thorns  usually 
appearing  as  if  attached  to,  rather  than  forming  part  of  the  abdo- 
men and  sometimes  turned  up  at  bases  and  apices.    (Fig.  758, 

Sparnopolius)   BOMBYLIIDjE 

Lower  median  portion  of  face  without  thorns;  abdomen  with  the 
transverse  armature  consisting  of  alternating  long  and  short  thorns 
(except  in  Leptogaster).   (Fig.  756,  Dasyllis) ASfLIDTE 

39.  Cephalic  armature  consisting  of  two  carinated  elevations  on  upper 

anterior  margin,  on  each  of  which  is  a  very  long  hair;  antennal 
sheaths  raised  above  level  of  face,  tapering  apically,  directed  down- 
ward and  slightly  outward;  proboscis  often  much  elongated.   (Fig. 

759,  Rhamphomyia) EMPfDIDjE 

Similar  to  Empididae,  but  proboscis  never  elongated. 

ek)uchop6did^: 
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(1919);  28,  pp.  1-13  (1920);  35,  pp.  265-278  (1927);  36,  pp.  47-59, 
355-367  (1928);  37,  pp.  89-99,  395-407  (1929);  38,  pp.  109-120  (1930); 
39,  pp.  109-122  (1931);  46,  pp.  327-337  (1938);  48,  pp.  105-116  (1940); 
49,  pp.  139-148,  345-356  (1941);  50,  pp.  135-146,  251-262  (1942);  51, 
pp.  199-212  (1943);  52,  pp.  45-57,  369-383  (1944);  53,  pp.  49-61,  279- 
291  (1945);  54,  pp.  293-307  (1946);  55,  pp.  173-184  (1947);  56,  pp.  137- 
148  (1948);  57,  pp.  253-265  (1949);  59,  pp.  99-110  (1951). 

Tipulidae  (Tropical  America).  Knowia,  16,  pp.  55-66  (1937).  Rev. 
Ent.  Rio  Janeiro,  9,  pp.  426-441  (1938);  10,  pp.  622-677  (1939); 
11,  pp.  894-908  (1940);  12,  pp.  322-337  (1941);  14,  pp.  485-502 
(1943);  16,  pp.  373-393  (1945);  17,  pp.  375-400  (1946);  18,  pp.  65-100, 
317-360  (1947);  19,  pp.  149-190,  509-556  (1948);  20,  pp.  589-616 
(1949);  21,  pp.  161-211  (1950). 

Neotropical  Crane-flies  in  Hungarian  National  Museum.  Ent.  News, 
24,  pp.  404-412,  439-449  (1913);  25,  pp.  202-215,  351-363  (1914). 
Brazilian  Tipulidae.  Rev.  Ent.  Rio  Janeiro,  6,  pp.  10-23  (1936);  7, 
pp.  233-246  (1937);  8,  pp.  318-332  (1938);  9,  pp.  247-260  (1938);  10, 
pp.  428-444  (1939);  11,  pp.  382-397  (1940);  13,  pp.  166-182,  421-437 
(1942);14,  pp.  291-306  (1943);  15,  pp.  19-34,  292-312  (1944);  16, 
pp.  210-243  (1945). 

Crane-flies  (South  Brazil).  Encycl.  Ent.  (B)  II,  9,  pp.  23-36  (1938). 
Neotropical  Tipulidae.  Ann.  Mag.  Nat.  Hist.,  (10)  20,  pp.  481-504 
(1937);  (11)  1,  pp.  336-362  (1937);  (11)  2,  pp.  416-438  (1938);  (11)  3, 
pp.  186-209  (1939);  (11)  5,  pp.  275-297  (1940);  (11)  6,  pp.  194-222 
(1940);  (11)  8,  pp.  105-132,  240-265,  313-344  (1941);  (11)  9, 
pp.  219-245,  338-370,  424-448,  759-790  (1942);  (11)  10,  pp.  217-245, 
522-552,  738-765  (1943);  (11)  11,  pp.  154-182,  284-311,  586-616 
(1944);  (11)  12,  pp.  8-28,  234-264,  390^119,  579-609,  734-765  (1946); 
(11)  13,  pp.  740-767  (1947);  (11)  14,  pp.  256-280,  388-414,  552-577 
(1948);  (12)   1,  pp.  391-417  (1948). 

Crane-flies   (Andes).    Jour.  New   York   Ent.   Soc,   21,   pp.    193-212 
(1913). 

Crane-flies  (Br.  Guiana,  Colombia,  Peru).  Trans.  American  Ent. 
Soc,  40,  pp.  223-255  (1914) ;  42,  pp.  1-32  (1916). 
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Tipulidae  (Venezuela).  Bol.  Ent.  Venezolana,  2,  pp.  17-26,  125-144 
(1943);  3,  pp.  35-50,  143-160,  171-192  (1944);  4,  pp.  59-78  (1945);  6, 
pp.  37-105  (1947).   Zoologica,  35,  pp.  33-56  (1950). 

Crane-flies  (Chile).  Bol.  Sanid.  Veg.  Chile,  3,  pp.  117-135  (1943). 
Agric.  Technica,  5,  pp.  5-23  (1945). 

Tipulidae  (Chile).  Rev.  Chilena  Hist.  Nat,  38,  pp.  173-179  (1934); 
39,  pp.  49-105  (1935);  42,  pp.  276-282  (1938);  43,  pp.  176-184  (1939). 

Tipulidx  (Patagonia).  Arkiv  Zool.,  13,  pp.  1-32  (1920).  British 
Mus.,  Diptera  of  Patagonia  and  South  Chile,  1,  240  pp.  (1929). 

Tipulidae  (Sao  Paulo).  Pap.  Avulsos,  Dept.  Zool.,  Sao  Paulo,  2, 
pp.  39-77  (1942);  6,  pp.  241-282  (1945);  7,  pp.  1-43  (1945).  Rev.  Ent. 
Rio  Janeiro,  20,  pp.  461-487  (1948).  Livro  homenagem,  d'Almeida,  Soc. 
brasil.  Ent,  Sao  Paulo,  1,  pp.  1-9  (1946). 

Crane-flies  (Argentina).  Ent.  News,  31,  pp.  215-221  (1920);  32, 
pp.  72-76,  175-179,  292-295  (1921);  33,  pp.  207-210  (1922);  34, 
pp.  181-186,  309-313  (1923);  35,  pp.  61-65  (1924). 

Neotropical  Tipula.  Rev.  Ent.  Rio  Janeiro,  16,  pp.  330-356,  415-440 
(1945);  17,  pp.  172-201  (1946). 

Tipula    (Chile).    Rev.   Chilena   Hist.   Nat,   32,   pp.    276-286    (1929). 

Neotropical  Teucholabis.  Encyl.  Ent.  (B)  II,  4,  pp.  17-28  (1927). 
Rev.  Ent.  Rio  Janeiro,  17,  pp.  375-400  (1946). 

Neotropical  Eriopterini.  Ibid.,  18,  pp.  65-100  (1947). 

Neotropical  Hexatomini.   Ibid.,  19,  pp.  149-190  (1948). 

Neotropical  Limonia.   Ibid.,  21,  pp.  161-221  (1950). 

Tanyderidae.    Gen.  Insectorum,  189,  13  pp.  (1927). 

Neotropical  Tanyderidae.  Proc.  U.  S.  Nat.  Mus.,  44,  pp.  331-335  (1913). 

Neotropical  Limnobiinae.    Ibid.,  44,  pp.  481-549  (1913). 

Neotropical  Antochini.  Psyche,  20,  pp.  40-54  (1913);  21,  pp.  33-45 
(1914). 

Neotropical  Rhipidiae.   Bull.  Brooklyn  Ent  Soc,  8,  pp.  6-17  (1912). 

Neotropical  Sigmatomera.   Encycl.  Ent.  (B)  II,  5,  pp.  155-162  (1930). 

Crane-flies  (Russian  Arctic).  Rept.  Norwegian  Exped.  Novaya  Zemlya, 
1921,  no.  5,  16  pp.  (1922). 

Crane-flies  (Tropical  Africa).  Rev.  Zool.  Africaine,  11,  pp.  1-16, 
369-383  (1923);  14,  pp.  165-184  (1926);  19,  pp.  337-367  (1930). 

Tipulidae  (Congo).  Bull.  American  Mus.  Nat  Hist,  43,  art.  11,  pp. 
9-20  (1920). 

African  Crane-flies  in  Paris  Museum.  Bull.  Mus.  Hist.  Nat.  Paris,  1920, 
14  pp.  (1920). 

Tipulidae  (Central  Africa).    Arkiv  Zool.,  16,  no.  18,  15  pp.   (1924). 

Crane-flies  (Liberia  and  Belgian  Congo).  Harvard  African  Med.  Exped., 
2,  pp.  1004-1021  (1930). 

Ethiopian  Tipulidae.    Encycl.  Ent.  (B)  II,  7,  pp.  49-62  (1934). 

Crane-flies  (South  Africa).  Ann.  South  African  Mus.,  17,  pp.  139-184 
(1917);  18,  pp.  181-230  (1921). 

African  Tipulidae.  Occ.  Pap.  Nat.  Mus.  So.  Rhodesia,  6,  pp.  1-11  (1937). 

Exotic  Tipulidae  (Africa).  Proc.  Roy.  Ent.  Soc.  London  (B),  14, 
pp.  95-102  (1945);  15,  pp.  132-139  (1946);  17,  pp.  18-24  (1948);  18, 
pp.  153-159  (1949);  19,  pp.  85-89  (1950). 
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Dolichopeza  (South  Africa).  South  African  Jour.  Nat.  Hist.,  5,  pp.  39- 
48  (1925). 

Ethiopian  Tipulidae.  Ann.  Mag.  Nat.  Hist.,  (9)  5,  pp.  52-62,  337-351, 
465-472  (1920);  (9)  7,  pp.  305-322  (1921);  (9)  8,  pp.  161-175,  309-320 
(1921). 

African  Crane-flies.  Ibid.,  (9)  6,  pp.  1-44,  336-364  (1920);  (9)  7,  pp. 
98-118  (1921). 

Crane-flies  (Madagascar).  Mem.  Inst.  Sci.  Madagascar,  A,  5,  pp.  33-63 
(1951). 

Oriental  Tipulidae.  Rec.  Indian  Mus.,  29,  pp.  167-214  (1927);  44, 
pp.  29-72  (1942). 

Ptychopteridae  (Burma  and  British  India).  Arkiv  Zool.,  38  A,  no. 
2,  10  pp.  (1946). 

Tipulidae  (Eastern  China).  Notes  ent.  chinoise,  Mus.  Heude.,  4, 
pp.  1-28,  65-88  (1937);  8,  pp.  1-28  (1940). 

Tipulidae  (China).  Sci.  Jour.  Lingnan  Univ.,  11,  pp.  505-508  (1932); 
17,  pp.  337-356  (1938);  19,  pp.  105-119,  121-132  (1940);  20,  pp.  177-184 
(1942);  21,  pp.  15-30  (1945). 

Tipulidae  (North-west  China).  Arkiv  Zool.,  27  A,  no.  17,  24  pp. 
(1934). 

Tipulidae  (East  China).   Ibid.,  30  B,  no.  6,  5  pp.  (1938). 

Crane-flies  (East  Asia).  Encycl.  Ent.  (B)  II,  2,  fasc.  2,  pp.  87-93  (1925). 

Exotic  Tipulidae  (China).  Proc.  Roy.  Ent.  Soc.  London  (B),  12, 
pp.  173-180  (1943). 

Asiatic  Crane-flies.  Bull.  Mus.  Hist.  Nat.  Paris,  1923,  pp.  67-103  (1923). 

Crane-flies  (Korea).  Trans.  Roy.  Ent.  Soc.  London,  95,  pp.  227-246 
(1945). 

Tipulidae  (Kamchatka).  Arkiv  Zool.,  19  A,  no.  9,  10  pp.  (1927). 

Crane-flies  (Siberia).  Proc.  U.  S.  Nat.  Mus.,  68,  no.  2605,  21  pp.  (1925). 

Crane-flies  (East  Asia).  Jour.  New  York  Ent.  Soc,  26,  pp.  66-75  (1918). 

Tipulidae  (Eastern  Asia).  Philippine  Jour.  Sci.,  31,  pp.  363-383  (1926); 
35,  pp.  455-488  (1928);  36,  pp.  455-485  (1928);  40,  pp.  317-348,  519-547 
(1929);  42,  pp.  59-83,  507-535  (1930);  43,  pp.  507-536  (1930);  44, 
pp.  339-368  (1931);  49,  pp.  105-136,  373-406  (1932);  50,  pp.  129-162 
(1933);  51,  pp.  369-408,  507-544  (1933);  52,  pp.  131-166,  305-348, 
395-442  (1933);  53,  pp.  267-300  (1934);  54,  pp.  309-343,  443^171  (1934); 
55,  pp.  19-60,  133-164  (1934);  56,  pp.  339-372,  525-562  (1935);  57, 
pp.  81-148,  195-225  (1935);  58,  pp.  213-252,  385-426  (1935);  59,  pp. 
225-257  (1935);  60,  pp.  165-204,  323-360  (1936);  61,  pp.  113-149, 
169-203  (1936);  62,  pp.  143-180  (1937);  63,  pp.  365-404  (1937);  66, 
pp.  93-134,  221-259,  309-342,  439-478  (1938);  67,  pp.  129-166  (1938);  71, 
pp.  39-76,  169-204  (1940);  73,  pp.  375-420  (1940);  76,  pp.  27-66  (1941). 
Rec.  South  Australian  Mus.,  8,  pp.  525-606  (1947). 

Tipulidae  (New  Guinea).  Proc.  Linn.  Soc.  New  South  Wales,  40, 
pp.  51-70  (1935);  41,  pp.  169-183,  322-340  (1936);  46,  pp.  138-144 
(1941). 

Pediciinae  (British  India,  Burma).  Arkiv  Zool.,  42  A,  no.  2,  pp.  1-21 
(1949). 

Crane-flies  (Java).   Proc.  U.  S.  Nat.  Mus.,  49,  pp.  157-193  (1915). 
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Tipulidae  of  Sunda  Expedition  (Sumatra,  Java,  Bali).  Archiv  Hydro- 
biol.,  suppl.  9,  pp.  135-191  (1931). 

Tipuloidea  (Sumatra).   Supplementa  Ent.,  15,  pp.  90-102  (1927). 

Tipulidae  (Pacific  Islands).  Ann.  Mag.  Nat.  Hist.,  (9)  13,  pp.  33-49 
(1924). 

Exotic  Tipulidae  (Dutch  East  Indies).  Proc.  Roy.  Ent.  Soc.  London 
(B),  13,  pp.  74-80  (1944). 

Crane-flies  (Fiji  Isl.).   Ann.  Ent.  Soc.  America,  7,  pp.  239-246  (1914). 

Tipulidae  (Papua).  Proc.  Linn.  Soc.  New  South  Wales,  41,  pp.  122-127 
(1936). 

Tipulidae  (New  Caledonia  and  Samoa).  Encycl.  Ent.  (B)  II,  5,  pp.  83- 
92  (1929). 

Tipulidae  (New  Caledonia).  Proc.  Hawaiian  Ent.  Soc,  12,  pp.  235-244 
(1945).  Trans.  Roy.  Ent.  Soc.  London,  99,  pp.  361-393  (1948).  Ann. 
Ent.  Soc.  America,  41,  pp.  137-148  (1948). 

Tipulidae  (Marquesas).  Bull.  Bishop  Mus.,  98,  pp.  87-92  (1932). 

Tipulidae  (Society  Isl.).   Ibid.,  113,  pp.  53-56  (1933). 

Tipulidae  (Guam).   Ibid.,  172,  pp.  195-198  (1942). 

Tipulidae  (Southeast  Pacific).  Occ.  Pap.  Bishop  Mus.,  18,  pp.  337-347 
(1947). 

Crane-flies  (Hawaiian  Isl.).  Ann.  Ent.  Soc.  America,  12,  pp.  25-30 
(1919).  Proc.  Hawaiian  Ent.  Soc.,  5,  pp.  249-251  (1923).  (Australasia) 
Ibid.,  pp.  252-260  (1923). 

Checklist  of  Tipulidae  (Oceania).  Occ.  Pap.  Bishop  Mus.,  9,  no.  21, 
12  pp.  (1932). 

Crane-flies  (Formosa  and  Luzon).  Philippine  Jour.  Sci.,  22,  pp.  467-481 
(1923). 

Tipulidae  (Philippines).  Ibid.,  21,  pp.  373-384  (1922);  27,  pp.  71-81 
(1925);  28,  pp.  369-377  (1925);  33,  pp.  291-307  (1927);  40,  pp.  239-273 
(1929);  41,  pp.  287-314  (1930);  43,  pp.  277-303  (1930);  45,  pp.  263-296, 
415-448  (1931);  46,  pp.  9-38,  269-304,  447-477  (1931);  47,  pp.  163-195 
(1931);  48,  pp.  21-49,  597-638  (1932);  49,  pp.  231-276  (1932);  53,  pp. 
429-468  (1934). 

Crane-flies  (Japan).  Canadian  Ent.,  45,  pp.  197-210,  285-295,  313-322 
(1913);  46,  pp.  157-164,  205-211,  236-242  (1914).  Ann.  Ent.  Soc. 
America,  11,  pp.  443-449  (1918);  12,  pp.  327-342  (1919);  16,  pp.  57-76 
(1923);  17,  pp.  59-74,  431-448  (1924);  40,  pp.  350-371  (1947);  43,  pp. 
418-436  (1950).  Ins.  Inscit.  Menstr.,  12,  pp.  49-55,  150-159  (1924). 
Philippine  Jour.  Sci.,  24,  pp.  531-610  (1924).  Trans.  American  Ent.  Soc, 
46,  pp.  1-26  (1920).  Ent.  Mag.,  3,  pp.  122-127  (1919). 

Tipulidae  (Pacific  Isl.).  Annot.  Zool.  Japonenses,  19,  pp.  198-221  (1940). 

Tanyderidae  (Japan).  Ibid.,  13,  pp.  273-281  (1932). 

Trichoceridae  (Japan).  Konowia,  9,  pp.  103-108  (1930). 
Tipulidae  (Australia).  Ann.  Mag.  Nat.  Hist.,  (9)  8,  pp.  546-563  (1921); 
(9)  13,  pp.  177-194,  359-380,  499-523  (1924);  (9)  18,  pp.  169-193 
(1926);  (9)  19,  pp.  16-38,  177-196  (1927);  (9)  20,  pp.  33-54,  353-372 
(1927);  (10)  1,  pp.  82-108,  217-241,  577-601  (1928);  (10)  2,  pp.  337-362 
(1928);  (10)  3,  pp.  49-71,  327-346,  468-489  (1929);  (10)  5,  pp.  136-156, 
370-388  (1930);  (10)  6,  pp.  114-136  (1930);  (10)  7,  pp.  17-36,  153-172 
(1931);  (10)  8,  pp.  145-166  (1931);  (10)  12,  pp.  335-357  (1933);  (10) 
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13,  pp.  240-264  (1934);  (10)  16,  pp.  329-354  (1937);  (11)  13,  pp.  740-767 
(1947);  (12)  1,  pp.  391-417  (1948);  (12)  3,  pp.  301-324,  672-695,  935-959 
(1950). 

Crane-flies  (South  Australia).  Rec.  South  Australian  Mus.,  2,  pp.  223- 
270  (1922). 

Australian  Tipulidae,  Proc.  Linn.  Soc.  New  South  Wales,  47,  pp.  581— 
590  (1922);  69,  pp.  1-15  (1944). 

Crane-flies  (New  South  Wales).   Ibid.,  53,  pp.  51-70  (1928). 

Tipulidae  (Australia).  Ibid.,  57,  pp.  1-23  (1932). 

Trichoceridae  (Australia).    Ibid.,  51,  pp.  299-304  (1926). 

Tanyderidse  (Australia).  Ibid.,  53,  pp.  367-374  (1928);  55,  pp.  219-230 
(1930). 

Molophilus  (Australia).  Ibid.,  54,  pp.  137-144  (1929);  59,  pp.  179-189 
(1934). 

Australian  Crane-flies.  Proc.  Roy.  Soc.  Queensland,  32,  no.  7,  pp.  92-109 
(1920). 

Crane-flies  (Queensland).  Mem.  Queensland  Mus.,  7,  pt.  1,  12  pp. 
(1920). 

Crane-flies  (Malaya  and  North  Australia).  Rev.  Suisse  Zool.,  43,  no.  4, 
pp.  73-97  (1936). 

Tasiocera  (Australia).   Encycl.  Ent.  (B)  II,  4,  pp.  117-123  (1928). 

Tanyderida?  (Australasia).    Pan-Pacific  Ent.,  22,  pp.  51-55  (1946). 

Tipuloidea  (New  Zealand).  Philippine  Jour.  Sci.,  38,  pp.  157-199 
(1929). 

Crane-flies  (New  Zealand).  Ann.  Ent.  Soc.  America,  15,  pp.  223-238 
(1922).  Trans.  New  Zealand  Inst.,  55,  pp.  641-660  (1924).  Rec.  Canter- 
bury Mus.,  2,  pp.  163-170  (1924);  3,  pp.  459-467  (1932);  4,  pp.  219-230 
(1939);  4,  pp.  281-288  (1940). 

Australasian  Tipulidae  (New  Zealand).  Ann.  Mag.  Nat.  Hist.,  (9)  9, 
pp.  145-160,  297-315,  505-524  (1922);  (9)  10,  pp.  83-99,  557-573  (1922); 
(9)  11,  pp.  97-111,  193-208  (1923);  (9)  12,  pp.  97-112,  194-212,  265-281, 
376-393  (1923);  (9)  13,  pp.  561-579  (1924);  (9)  14,  pp.  289-306  (1924); 
(9)  15,  pp.  634-651  (1925);  (9)  16,  pp.  65-81  (1925);  (9)  17,  pp.  65-83, 
521-548  (1926). 
Alexander,  C.  P.,  and  W.  L.  McAtee.    Tipuloidea  (District  of  Columbia). 

Proc.  U.  S.  Nat.  Mus.  58,  pp.  385-435  (1920). 
Audcent,  H.   British  Tipulidae.   Trans.  Ent.  Soc.  South  England,  8,  pp.  1-34 
(1932). 

British  Liriopeidae.   Trans.  Soc.  British  Ent.,  1,  pp.  103-118  (1934). 
Bangerter,  H.    Neue  Eriopterili.    Mitt.  Schweiz.  Ent.  Ges.,  20,  pp.  353-380 

(1947). 
Barnes,  H.  F.   Crane-flies  of  Carnavonshire.    North  West  Nat.,  1,  pp.  17-34 

(1926). 
Brown,  E.  E.,  and  A.  B.  Duncan.   List  of  Tipulidae  (Solway).   Scottish  Nat., 

61,  pp.  156-168  (1949). 
Bruch,  C.   List  of  Argentine  Tipulas.   Physis,  5,  pp.  320-324  (1922);  17,  pp. 

3-35  (1939). 
Brunetti,  E.   Oriental  Tipulidae.   Rec.  Indian  Mus.,  15,  pp.  255-340  (1918). 
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Czizek,  K.  Tipulidae  (Moravia).  Zeitschr.  Mahr.  Landesmus.,  11,  pp.  193-285 
(1911). 
Mahrischen  Liriopidae.    Ibid.,  17,  pp.  1-16  (1919). 
Limnobiidae    und    Cylindrotomidae.     Cas.    Morav.    Mus.    Zem.,    Libau, 
28-29,  pp.  289-495  (1933). 
Dickinson,  W.  E.   Crane-flies  (Wisconsin).    Bull.  Public  Mus.  Milwaukee,  8, 

pp.  139-260  (1932). 
Dietz,  W.  G.  Tipula,  Key.  (America).  Ann.  Ent.  Soc.  America,  6,  pp.  461-484 
(1913). 
Tipula.   Trans.  American  Ent.  Soc.,  40,  pp.  345-363  (1914). 
Ormosia.   Ibid.,  42,  pp.  135-146  (1916). 
Pachyrhina.    Ibid.,  44,  pp.  105-140  (1918). 

List  of  Crane-flies  from  Pennsylvania.  Ibid.,  47,  pp.  233-268  (1921). 
Tipula.  Ann.  Ent.  Soc.  America,  14,  pp.  1-14  (1921). 
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128,  138-180  (1923). 

Chironomidae  (Russian  Arctic).  Rept.  Norwegian  Exped.  Novaya 
Zemlya,  1921,  no.  2,  24  pp.  (1922);  1921,  no.  9,  11  pp.  (1923). 

Chironomidae  (Argentina).  Ann.  Soc.  Sci.  Bruxelles,  44,  pp.  73-92 
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CLASSIFICATION   OF   INSECTS  457 

Lenz,  F.  Phaenocladius.  Arch.  Hydrobiol.,  14,  pp.  453-469  (1923). 
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71,  pp.  205-230  (1940). 
Townes,  H.  K.  Tendipedini  (Nearctic).   American  Midi.  Nat.,  34,  pp.  1-206 
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pp.  69-77  (1940). 
Lane,  J.    Clinohelia  (Neotropical).    Rev.  Ent.  Rio  Janeiro,   15,  pp.  249-261 
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Ceratopogonidae  (Brazil).   Rev.  Ent.  Rio  Janeiro,  10,  pp.  137-219,  481— 
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CLASSIFICATION   OF   INSECTS  461 

Ceratopogonidae  (British  Guiana,  Trinidad).   Proc.  Roy.  Ent.  Soc.  Lon- 
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Painter,  R.  H.  Ceratopogonidae  (Honduras).   Ann.  Rept.  Med.  Dept.  United 

Fruit  Co.,  15,  pp.  245-262  (1926). 
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Cnetha.  Wiener  Ent.  Ztg.,  46,  pp.  73-78  (1929). 
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Roubaud,  E.,  and  P.  Grenier.    Simulium   (West  Africa).    Bull.   Soc.  Path. 
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(1941). 
Komarek,  J.    Blepharoceridae  (Jugoslavia).    Acta  Ent.  Jugosl.,  5-6,  pp.  8-22 

(1932). 
Komarek,  J.,  and  A.  Vimmer.    Blepharocerid  Larvae  (Europe).    Ann.  Biol. 
Lacustre,  11,  pp.  63-77  (1922). 

Blepharoceridae  (Balkans).  Mitt,  Naturw.  Inst.  Sofia,  7,  pp.  1-35  (1934). 
Lindner,  E.    Blepharoceridae  and  Deuterophlebiidae.    Fliegen  Palaearkt.  Reg., 

2,  36  pp.  (1930). 
Lutz,  A.  Blepharoceridae  (Brazil).  Mem.  Inst.  Oswaldo  Cruz,  12,  pp.  16-43 

(1920). 
Mannheims,  B.  J.   Blepharoceridae,  Biology  and  Morphology.    115  pp.  Noske, 
Leipzig  (1935). 


466  bulletin:  museum  of  comparative  zoology 

Blepharoceridae,   Synonymy.    Mitt.  Deutsche   Ent.   Ges.,   7,   pp.   90-96 
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Kertesz,  K.   Rhyphidae.  Termeszetr.  Fuzet.,  25,  pp.  4-6  (1902). 
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British  Fungus-gnats.    Trans.  Roy.  Ent.  Soc.  London,   1924,  pp.  505- 
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Mus.,  19,  pp.  601-616  (1925). 
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Fisher,  E.  G.    Fungus  gnats.    Jour.  New  York  Ent.  Soc,  45,  pp.  387-400 
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Pettey,  F.  W.   Sciara.   Ann.  Ent.  Soc.  America,  11,  pp.  319-343  (1918). 
Schulze,  R.  Mycetophilidenlarven.  Zool.  Jahrb.  Syst,  46,  pp.  433-462  (1924). 
Shaw,  F.  R.   Phylogeny  of  Mycetophilidae.    Ann.  Ent.  Soc.  America,  41,  pp. 

189-199  (1948). 
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CECIDOMYIID^E 
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(1951). 
Lundbeck,  W.   Stratiomyiidae.  Diptera  Danica,  1,  pp.  13-82  (1907). 
Malloch,  J.  R.    Pachygasterinae.    Ann.   Ent.   Soc.   America,   8,   pp.   305-320 

(1915). 
Melander,  A.  L.  Nemotelus.  Psyche,  10,  pp.  171-183  (1903). 

Several  Nearctic  Genera.  Canadian  Ent.,  36,  pp.  14-24,  53-54  (1904). 
Miller,  D.    Beridinae   (New  Zealand).    Trans.  New  Zealand  Inst.,  49,   pp. 

172-194  (1917). 
Ouchi,  V.  Diptera  Sinica,  Stratiomyiidae.   Jour.  Shanghai  Sci.  Inst.,  (3)  4,  pp. 

265-285  (1940). 
Pleske,  T.    Stratiomyiinae  and  Pachygastrinae  (Palaearctic).    Ann.  Mus.  Zool. 
Acad.  Sci.  Russie,  23,  pp.  325-338  (1922). 

Stratiomyiinae  (Palaearctic).    Notulae  Ent.,  4,  pp.  14-25,  65-73  (1924). 

Pachygastrinae  (Palaearctic).  Encycl.  Ent.  B  II,  1,  pp.  95-103  (1924). 

Clitellarinae  (Palaearctic).    Ibid.,  1,  pp.  105-119,  162-188   (1924). 

Eulalia  (Palaearctic).    Ibid.,  2,  pp.  23-40  (1925). 

Stratiomyiidae  (Palaearctic).  Eos,  2,  pp.  385-420  (1926). 

Stratiomyiidae  (Siberia).  Ann.  Mus.  Zool.  Acad.  Sci.  Leningrad,  31,  pp. 
181-206  (1930). 
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Seguy,  E.  Stratiomyiidae  (France).  Faune  de  France,  13,  pp.  16-90  (1926). 
Erinnidae  and  Coenomyiidae.  Encycl.  Ent.  B  II,  2,  pp.  181-184  (1926). 
Konowia,  7,  pp.  85-87  (1928). 

Steyskal,  G.  C.  Xylomyia  and  Solva.  Pap.  Michigan  Acad.  Sci.,  31,  pp.  181— 
190  (1947). 

Szilady,  Z.  Notacantha.  Tierwelt  Deutschlands,  26,  pp.  1-39  (1932).  Stratio- 
myiidae (Palaearctic).  Ann.  Hist.  Nat.  Mus.  Hungarici,  34,  pp.  88-101 
(1941). 

Verrall,  G.  H.  Stratiomyiidae.   British  Flies,  5,  pp.  51-229  (1909). 

White,  A.  Stratiomyiidae  (Australia).  Proc.  Linn.  Soc.  New  South  Wales,  41, 
pp.  71-100  (1916). 

RHAGIONOIDEA 

Aldrich,  J.  M.   Symphoromyia  (North  America).   Proc.  U.  S.  Nat.  Mus.,  49, 

pp.  113-142  (1915). 
Becker,  T.  Leptidae  (Palaearctic).   Ent.  Nachricht,  26,  pp.  97-116  (1900). 

Neue  Rhagionidae.    Zeitschr.  Wiss.  Insektenbiol.,  2,  pp.  41—48,  54-64, 

69-72  (1922). 
Bezzi,  M.  Rhagionidae  and  Empididae  (Formosa).  Ann.  Mus.  Nat.  Hungarici, 

10,  pp.  442-495  (1912).  Supplementa  Ent.,  3,  pp.  65-78  (1914). 
Rhagionidae  (South  Africa).  Ann.  South  African  Mus.,  23,  pp.  297-324 

(1926). 
Brunetti,  E.  Leptidae  (Orient).  Rec.  Indian  Mus.,  2,  pt.  5,  pp.  417-436  (1910). 
Carrera,  M.  Rachicerus.  Pap.  Avulsos,  Dept.  Zool.,  Sao  Paulo,  5,  pp.  119-134 

(1945). 
Enderlein,  G.  Xylophagidae.   Zool.  Anz.,  43,  pp.  533-552  (1913). 
Ferguson,  E.  W.    Blood-sucking  Leptidae  (Australia).    Jour.  Roy.  Soc.  New 

South  Wales,  49,  pp.  233-243  (1915). 
Greene,  C.  T.   Leptidae,  Larvae  and  Pupae.   Proc.  U.  S.  Nat.  Mus.,  70,  art.  2, 

pp.  1-20  (1926). 
Hardy,  D.  E.  Chrysopilus.  American  Midi.  Nat.,  41,  pp.  143-167  (1949). 
Hardy,  D.  E.,  and  J.  U.  McGuire.  Pdolina  (Nearcdc).  Jour.  Kansas  Ent.  Soc:, 

20,  pp.  1-15  (1947). 
Leonard,  M.  D.    Rhagionidae  (Nearctic).    Mem.  American  Ent.  Soc.,  7,  181 

pp.  (1930). 
Lindner,  E.    Rhagionidae.   Fliegen  Palaearkt.  Reg.,  20,  49  pp.  (1925). 

Pdolina  (Europe).    Arb.  Morph.  Taxon.  Ent.,  9,  pp.  230-241    (1942). 
Lundbeck,  W.   Leptidae.   Diptera  Danica,  1,  pp.  133-157  (1907). 
Malloch,  J.  R.,  C.  T.  Greene,  and  W.  L.  McAtee.   Rhagionidae  (District  of 

Columbia).  Proc.  Ent.  Soc.  Washington,  33,  pp.  213-220  (1931). 
Pechuman,  L.  L.  Vermilio  (New  World).   Bull.  Brooklyn  Ent.  Soc,  33,  pp. 

84-89  (1938). 
Pleske,  T.   Erinnidae,  Coenomyiidae.   Faune  de  France,  13,  pp.  81-90  (1926). 
Seguy,  E.   Rhagionidae.   Faune  de  France,  13,  pp.  90-118  (1926). 
Szilady,  Z.   Rhagionidae.  Tierwelt  Deutschlands,  26,  pp.  40-54  (1932).   Ann. 

Mus.  Nat.  Hungarici,  28,  pp.  229-270  (1934).    Konowia,  14,  pp.  92-93 

(1935). 
Verrall,  G.  H.  Leptidae.  British  Flies,  5,  pp.  232-319  (1909). 
Wheeler,  W.  M.   Vermilio  and  Lampromyia.    In  Demons  of  the  Dust,  New 

York,  378  pp.  (1931). 
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TABANOIDEA 

Austen,  E.  E.  Phlebotomic  Diptera  (Tabanidae)  (Africa).  Ann.  Mag.  Nat. 
Hist.,  (8)  1,  pp.  209-228,  401-428  (1908);  2,  pp.  94-116,  274-301,  352-356 
(1909);  6,  pp.  337-356  (1910);  9,  pp.  353-369  (1912). 

New  Tabanidae.   Ibid.,  (8)  9,  pp.  1-33  (1912);  10,  pp.  240-243  (1912). 

Tabanidce  (Africa).   Bull.  Ent.  Res.,  2,  pp.  279-290  (1912);  3,  pp.  113- 
136,  329-338,  399-416  (1912);  4,  pp.  283-300  (1914). 

Chrysops  (Africa).   Ann.  Mag.  Nat.  Hist,  (7)  20,  pp.  507-520  (1907). 

Tabanidae  (Palestine).    Bull.  Ent.  Res.,  10,  pp.  277-321  (1920);  13,  pp. 
151-160  (1922);  14,  pp.  421-432  (1924). 

Tabanidar  (Siam).  Ibid.,  12,  pp.  431-455  (1922). 

Pantophthalmidae.   Proc.  Zool.  Soc.  London,  1923,  pp.  551-598  (1923). 

Pangoniinae  (Ethiopia).    Ibid.,  (C)   107,  pp.  32-34;  (B)   107,  pp.  263- 
293  (1937). 
Bequaert,  J.   Pangoniinae  (Belgian  Congo).   Rev.  Zool.  Africaine,  2,  pp.  218— 
231  (1913). 

Critique  on  Tabanidae.  Psyche,  31,  pp.  24-40  (1924). 

Tabanidae  (Belgian  Congo).   Rept.  Harvard  Afric.  Exped.  Trop.  Med., 

2,  pp.  858-971  (1930). 

Tabanidae    (Yucatan).    Jour.   New   York   Ent.    Soc,   39,   pp.   533-553 
(1931). 

Tabanidae  of  Congo  Expedition.    American  Mus.  Novit.,  539,   19  pp. 
(1932). 
Tabanidae  (Antilles).   Rev.  Ent.  Rio  Janeiro,  11,  pp.  253-369  (1940). 
Tabanidae  (Trinidad).   Bull.  Ent.  Res.,  30,  pp.  447-453  (1940).  Psyche, 
51,  pp.  12-21  (1944). 
Bequaert,  J.,  and  W.  T.  Davis.    Tabanidae  (Staten  Island).    Bull.  Brooklyn 

Ent.  Soc,  18,  pp.  113-122  (1923). 
Bequaert,  J.,  and  S.  Renjifo-Salcedo.  Tabanidae  (Colombia).  Psyche,  53,  pp. 

52-86  (1946). 
Borgmeier,  T.   Neotropical  Tabanidae,  Nomenclature.   Rev.  Ent.  Rio  Janeiro, 

3,  pp.  286-303  (1933). 

Bouvier,  G.   Tabanidae  (Switzerland).   Mitt.  Schweiz.  Ent.  Ges.,  19,  pp.  409— 

466  (1945). 
Brennan,  J.  M.   Pangoniinae  (Nearctic).  Univ.  Kansas  Sci.  Bull.,  22,  pp.  249- 

401  (1935). 
Brethes,  J.  Los  Tabanidos  del  Plata.  Estudios  Univ.  Buenos  Aires,  21,  79  pp. 

(1921). 
Cameron,  A.  E.   Bionomics  of  Tabanidae  of  Canadian  Prairie.   Bull.  Ent.  Res., 

17,  42  pp.  (1926). 
Carter,  H.  F.    Some  African  Tabanidae.    Ann.  Trop.  Med.,  9,  pp.   173-196 

(1915). 
Chagnon,  G.,  and  O.  Fournier.    Les  Tabanides  du  Quebec.    Nat.  Canadien, 

70,  pp.  49-84  (1943). 
Drensky,  P.   Tabanidae  (Bulgaria).    Mitt.  Naturw.  Inst.  Sofia,  2,  pp.  55-128 

(1929).    (In  Bulgarian) 
Edwards,  F.  W.  Haematopota  (Africa).  Bull.  Ent.  Res.,  7,  pp.  145-159  (1916). 
Efflatoun,  H.  C.   Egyptian  Tabanidae.  Mem.  Soc.  Roy.  Ent.  Egypte,  4,  fasc 

1,  114  pp.  (1930). 
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Enderlein,  G.    Pantophthalmidae.    Zool.  Anz.,  41,  pp.  97-118  (1912);  S.  B. 
Ges.  Naturf.  Freunde,  1930,  pp.  361-376  (1931). 
New  Tabanid  Genera.    Deutsche  Ent.  Zeitschr.,   1923,  pp.  544-555. 
Ein  neues  Tabanidensystem.    Mitt.  Zool.  Mus.  Berlin,  10,  pp.  333-351 
(1922);  11,  pp.  253-409  (1925). 
Fain,  A.    Tabanides  congolais.    Rev.  Zool.  Bot.  Africaines,  40,  pp.  139-150 

(1947). 
Fairchild,  G.  B.  Acanthocera.  Rev.  Ent.  Rio  Janeiro,  10,  pp.  14-27  (1939). 
Chlorotabanus  and  Cryptotylus.    Ibid.,    11,  pp.  713-722   (1940). 
Dichelacera.    Ann.  Ent.  Soc.  America,  33,  pp.  683-700    (1940). 
Chrysops  (Panama).   Proc.  Ent.  Soc.  Washington,  44,  pp.  1-8  (1942). 
Leucotabanus  and  Fidene  (Panama).   Ann.  Ent.  Soc.  America,  34,  pp. 
629-646  (1941). 

Bellardia  (Panama).   Psyche,  49,  pp.  8-17  (1942). 
Neotabanus    (Panama).     Ann.    Ent.    Soc.    America,    35,    pp.    153-182 
(1942). 
Scione.  Ibid.,  35,  pp.  183-199  (1942). 
Stenotabanus.    Ibid.,  35,  pp.  289-309  (1942). 
Tabanus  (Panama).    Ibid.,  35,  pp.  441-474  (1942). 
Supra-specific    Categories,    Tabanidae.     Canadian    Ent.,    73,    pp.    2-14 
(1941). 
Tabanidae,  Synonymy.   Psyche,  57,  pp.  117-127  (1950). 
Tabanidae  (Connecticut).    Connecticut  State  Nat.  Hist.  Surv.,  75,  pp. 
1-31  (1950). 

Tabanidae    (Neotropical).    Ann.   Ent.   Soc.   America,   44,   pp.   441-462 
(1951). 
Fattig,  P.  W.  Tabanidae  (Georgia).  Bull.  Emory  Univ.  Mus.,  4,  26  pp.  (1946). 
Ferguson,  E.  W.  Australian  Tabanidae.  Proc.  Roy.  Soc.  Victoria,  33,  pp.  1-29 
(1921).   Rec.  South  Australian  Mus.,  1,  pp.  365-379  (1921).   Proc.  Linn. 
Soc.  New  South  Wales,  47,  pp.  245-263  (1922).   Bull.  Ent.  Res.  16,  pp. 
293-306  (1926). 
Pangoniinae  (Australia).   Bull.  Ent.  Res.,  14,  pp.  251-263  (1924). 
Ferguson,  E.  W.,  and  M.  Henry.  Tabanidae  (New  South  Wales).  Proc.  Linn. 

Soc.  New  South  Wales,  44,  pp.  828-849  (1920). 
Ferguson,  E.  W.,  and  G.  F.  Hill.    Tabanidae  (Australia).    Proc.  Linn.  Soc. 

New  South  Wales,  45,    pp.  460-467  (1920);  48,  pp.  381-435  (1923). 
Fraga,  A.    Tabanidae  (Chile).    Com.  Mus.  Concepcion,  1,  pp.   19-27,  30-37, 
56-58  (1936);  pp.  90-96  (1936). 

Osca.    Rev.  Chilena  Hist.  Nat,  42,  pp.  66-74  (1939). 
Parosca.   Ibid.,  45,  pp.  108-116  (1943). 
Ghidini,  G.  Tabanidi  d'ltalia.  Arch.  Zool.  Ital.,  22,  pp.  371-493  (1936).  Mem. 

Soc.  Ent.  Ital.,  69,  pp.  129-175  (1937). 
Goffe,  E.  R.    British  Tabanidae.    Trans.  Ent.  Soc.  South  England,  1930,  pp. 

43-114  (1931). 
Goetghebuer,  M.    Catalogue  of  Tabanidae  (Belgium).    Bull.  Ann.  Soc.  Ent. 

Belgique,  66,  pp.  109-114  (1926). 
Hardy,  G.  H.   Tabanus  (Tasmania).   Stylops,  3,  pp.  43-48  (1934). 

Tabanus    (Australia).    Proc.   Roy.   Soc.   Queensland,   59,   pp.    169-178 
(1948). 
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Hine,  J.  S.  Tabanidae  of  Ohio.   Ohio  Acad.  Sci.  Spec.  Pap.,  5,  63  pp.  (1903). 

Tabanidae  (U.  S.  and  Canada).  Ohio  Nat.,  5,  pp.  217-248  (1904). 

Horseflies   (Louisiana).    Circ.  Louisiana  Crop  Pest  Comm.,  6,  43  pp. 
(1906).   Bull.  Louisiana  Exp.  Sta.,  93,  59  pp.  (1907). 

Neotropical  Tabanidae.  Ohio  Jour.  Sci,  20,  pp.  185-192,  311-319  (1920). 
Occ  Pap.  Mus.  Zool.  Univ.  Michigan,  162,  35  pp.  (1925). 
Isaac,  P.  V.    Indian  Tabanidae.    Mem.  Dept.  Agric.  India,  EnL  Ser.,  8,  pp. 

93-108  (1925). 
Kariya,  S.  Tabanidae.   Cat.  Japanese  Insects,  Tokyo,  6,  23  pp.  (1936). 
Knab,  F.  Stibasoma.  Proc.  U.  S.  Nat.  Mus,  46,  pp.  407^112  (1913). 
Knowlton,  G.  F,  and  T.  O.  Thatcher.    Utah  Horseflies.   Proc.  Utah  Acad. 

Sci,  11,  pp.  291-294  (1934). 
Kono,  H,  and  H.  Takahasi.   Tabanidae  (Japan).   Ins.  Matsumurana,  13,  pp. 
147-162  (1939);  14,  pp.  6-24  (1939). 

Tabanidae,  Larvae  and  Pupae.   Kontyu,  14,  pp.  1-22  (1940).    (In  Japa- 
nese) 
Krober,  O.  Palaearctic  Chrysops.  Zool.  Jahrb.  Syst,  43,  pp.  41-160  (1920). 

Palaearctic  Tabanidae.  Arch.  Naturg,  88  A,  Heft  8,  pp.  114-164  (1922); 
89  A,  Heft  12,  pp.  55-118  (1923);  90,  A,  Heft  9,  pp.  1-195  (1924). 

Tabanidae  (Philippines).  Ibid,  90  A,  Heft  1,  27  pp.  (1924). 

Egyptian  Tabanidae.    Bull.  Soc.  Roy.  Ent.  Egypte,  1925,  pp.  77-137. 

Chrysopini  (Neotropical).   Konowia,  4,  pp.  210-375  (1925). 

Tabanidae.   Fliegen  Palaearkt.  Reg,  19,  146  pp.  (1925). 

Chrysops  (Nearctic).  Stettiner  Ent.  Ztg,  87,  pp.  209-353  (1926). 

Chrysops  (Africa).   Zool.  Jahrb.  Syst,  53,  pp.  175-268  (1927). 

Diachlorinae.    Beih.  Arch.  Schiffs-Tropenhyg,  32,  pp.  73-123  (1928). 

Tabanidae  (Amazon).  Ann.  Naturh.  Mus.  Wien,  43,  pp.  244-255  (1929). 

Chrysopini    (Indo-Australian).     Zool.    Jahrb.    Syst,    56,    pp.    463-528 
(1929). 

Neotropical  Tabanidae.   Zool.  Anz,  83,  pp.  47-63,  115-137  (1929);  86, 
pp.  248-265  (1930);  90,  pp.  69-86  (1930). 

Phaeotabanus.   Ibid,  86,  pp.  273-300  (1930). 

Macrocormus  and  Chlorotabanus.    Ibid,  87,  pp.  1-18  (1930). 

Silviini.  Ibid,  88,  pp.  225-238  (1930). 

Pitocerini.  Ibid,  88,  pp.  305-312  (1930). 

Pangoniini.  Ibid,  89,  pp.  211-228  (1930). 

Sackenomyia.   Ibid,  90,  pp.  1-12  (1930). 

Straba  and  Poecilosoma.  Ibid,  94,  pp.  67-89  (1931). 

Esenbeckia.  Ibid,  94,  pp.  245-257  (1931). 

Fidena.  Ibid,  95,  pp.  17-37  (1931). 

Gymnochela.  Ibid,  96,  pp.  49-61  (1931). 

Patagonian  Tabanidae.  Diptera  of  Patagonia  and  South  Chile,  5,  fasc.  2, 
pp.  106-161  British  Mus.  (1930). 

Stenotabaninae  and  Lepidoselaginae  (South  America).  Encycl.  Ent.  B  II, 
5,  pp.  101-144  (1930). 

Scione  (South  America).  Stettiner  Ent.  Ztg,  91,  pp.  141-174  (1930). 

Tabanidae  (New  Zealand).   Ibid,  92,  pp.  58-89  (1931). 

Tabanidae  (Neotropical).    Ibid,  92,  pp.  275-305  (1931).   Rev.  EnL  Rio 
Janeiro,  2,  pp.  185-202  (1932);  4,  pp.  222-276,  291-333  (1934). 
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Therevidae  and  Tabanidae.   Deutsche  Ent.  Zeitschr.,  1928,  pp.  417-434 
(1929). 

Pelecorhynchinae   and   Melpiinae    (South   America).    Mitt.   Zool.    Mus. 
Hamburg,  44,  pp.  149-196  (1931). 

Tabanidae  (South  America).   Ann.  Mus.  Nat.  Hungarici,  27,  pp.  329— 
350  (1931). 

Dichelacerinae  (South  America).   Rev.  Ent.  Rio  Janeiro,  1,  pp.  282-296 
(1931). 

Bellardiinae  and   Tabaninae    (South   America).    Ibid.,    1,   pp.   400-417 
(1931). 
Esenbeckia.   Ibid.,  2,  pp.  52-93  (1932). 
Bellardiinae  (Neotropical).  Ibid.,  2,  pp.  289-302  (1932). 
Stibasoma.   Stettiner  Ent.  Ztg.,  93,  pp.  241-259  (1932). 
Tabanidae.   Tiervvelt  Deutschlands,  26,  pp.  55-99  (1932). 
Catalogue   of    Tabanidae    (Palaearctic).     Acta    Inst.    Mus.    Zool.    Univ. 
Atheniensis,  2,  pp.  57-245  (1939). 

Dicladocera.    Ver.   Deutsch.   Kolon.   u.   Uebersee-Mus.,   3,   pp.   58-92 
(1940). 
Landrock,  K.   Tabanidae  (Austria).   Verh.  Naturf.  Ver.  Brunn,  63,  pp.  133— 

151  (1932). 
Lundbeck,  W.  Tabanidae.  Diptera  Danica,  1,  pp.  85-132  (1907). 
Lutz,  A.   Tabanidae  (Brazil).    Zool.  Jahrb.  Suppl.,  10,  pp.  619-692   (1909). 
Mem.  Inst.  Oswaldo  Cruz,  3,  pp.  65-84  (1911);  5,  pp.  142-191   (1913); 
6,  pp.  69-80  (1914)  with  Neiva,  A.;  7,  pp.  51-119  (1915). 
Lutz,  A.  and  G.  M.  Oliveira  Castro.  Esenbeckia.  Mem.  Inst.  Oswaldo  Cruz, 
30,  pp.  543-562  (1935). 
Melpia.   Ibid.,  32,  pp.  169-183  (1936). 
MacCreary,  D.  Tabanidae  (Delaware).   Bull.  Univ.  Delaware  Exp.  Sta.,  226, 

41  pp.  (1940). 
MacKerras,  I.  M.,  and  M.  E.  Fuller.   Pelecorhynchus.  Proc.  Linn.  Soc.  New 

South  Wales,  67,  pp.  9-76  (1942). 
Marchand,  W.  Chrysops,  Early  Stages.  Jour.  New  York  Ent.  Soc.,  25,  pp.  149— 
163  (1917). 

Tabanidae,  Early  Stages.   Monogr.  Rockefeller  Inst.  Med.  Res.,  13,  203 
pp.  (1920). 
McAtee,  W.  L.,  and  W.  R.  Walton.  Tabanidae  (District  of  Columbia).  Proc. 

Ent.  Soc  Washington,  20,  pp.  188-206  (1919). 
Middlekauff,  W.  W.    Horseflies  or  Deerflies  (California).    Bull.  Cal.  Insect 

Surv.,  1,  pp.  1-24  (1950). 
Neave,  S.  A.   Tabanidae  of  Nyasaland,  Life  Histories.   Bull.  Ent.  Res.,  5,  pp. 

287-320  (1915). 
Neiva,  A.   Tabanidae  (Rio  Janeiro).   Mem.  Inst.  Oswaldo  Cruz,  6,  pp.  69-80 

(1914). 
Nieschulz,  O.  Tabanidae,  Distribution  in  Dutch  East  Indies.  Zeitschr.  Angew. 
Ent.,  22,  pp.  131-142  (1935). 
Larvae  of  Tabanus.   Zeitschr.  Parasitenk.,  7,  pp.  639-656  (1935). 
Oldroyd,  H.   Tabanidae  (New  Guinea).   Proc.  Linn.  Soc.  New  South  Wales, 

72,  pp.  125-142  (1947);  73,  pp.  304-361  (1948). 
Olsoufieff,  H.  G.   Tabanidae  (Leningrad).   Mag.  Parasit.  Leningrad,  4,  pp. 
111-201  (1934). 
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Tabanidae  (Urals).   Ibid.,  Moscow,  5,  pp.  205-215  (1935). 

Tabanidae  (Western  Siberia).  Ibid.,  6,  pp.  201-245  (1936). 

Tabanida:  (USSR).  Faune  de  l'URSS,  7,  no.  2,  433  pp.  Inst.  Zool.  Acad. 
Sci.  (1937). 

Tabanida  (Caucasus).   Trav.  Sect.  Zool.  Acad.  Sci.  URSS,  3,  pp.  45-90 
(1941).    (In  Russian) 
Ouchi,  V.    Diptera  Sinica,  Tabanidae.    Jour.  Shanghai  Sci.  Inst.,   (3)   4,  pp. 

175-189  (1939). 
Patton,  W.  S.   Gadflies  of  Mesopotamia.   Indian  Jour.  Med.  Res.,  7,  pp.  735- 

750  (1920). 
Pechuman,  L.  L.    List  of  Tabanidae  (Venezuela).    Bol.  Ent.  Venezolana,  1, 

pp.  51-58  (1942). 
Pereira  Barretto,  M.  Tabanidae  (Brazil).  An.  Fac.  Med.  Univ.  Sao  Paulo, 
23,  pp.  77-85,  89-111  (1947);  24,  pp.  63-91  (1949).  Rev.  Ent.  Rio 
Janeiro,  19,  pp.  401-417,  481-488  (1948).  Rev.  brasil.  Biol.,  9,  pp.  39-48 
(1949). 
Philip,  C.  B.  Tabanidae  (Minnesota).  Tech.  Bull.  Univ.  Minn.  Exp.  Sta.,  80, 
132  pp.  (1931). 

Tabanus.  Canadian  Ent.,  68,  pp.  148-160  (1936);  69,  pp.  35-40,  49-58, 
207-208  (1937).  Ohio  Jour.  Sci.,  36,  pp.  149-156  (1936).  Ann.  Ent.  Soc. 
America,  43,  pp.  240-248  (1950). 

Chrysops.  Proc.  Ent.  Soc.  Washington,  37,  pp.  153-161  (1936). 

Apatolestes.    Bull.  Brooklyn  Ent.  Soc,  36,  pp.  185-199  (1941). 

Tabanidae,  Tribes.  Canadian  Ent.,  73,  pp.  2-14  (1941). 

Nearctic  Tabanidae.  Ibid.,  73,  pp.  105-110,  141-153  (1941).  Proc.  New 
England  Zool.  Club,  21,  pp.  55-68  (1942).  Psyche,  49,  pp.  25-40  (1942). 
Ann.  Ent.  Soc.  America,  43,  pp.  115-122  (1950). 

Nearctic  Pangoniinae.  Proc.  Ent.  Soc.  Washington,  43,  pp.  113-130 
(1941).   Ann.  Ent.  Soc.  America,  42,  pp.  451-460  (1949). 

Catalogue  of  Nearctic  Tabanidae.  American  Midi.  Nat.,  37,  pp.  257- 
324  (1947);  43,  pp.  430-437  (1950). 

Tabanidae  (Egypt).   Bull.  Soc.  Fouad  Ent.,  32,  pp.  77-83  (1948). 
Rapp,  W.  F.  and  W.  E.  Snow.  Catalogue  of  Pantophthalmidae.   Rev.  Ent.  Rio 

Janeiro,  16,  pp.  252-254  (1945). 
Ricardo,  G.    Pangoninae.    Ann.  Mag.  Nat.  Hist.,  (7)  5,  pp.  167-182  (1900); 
8,  pp.  286-315  (1901);  9,  pp.  366-381,  424-438  (1902). 

Tabanidae.   Ibid.,  14,  pp.  349-372  (1904). 

Tabanidae  (Orient).   Rec.  Indian  Mus.,  4,  pp.  111-255,  321-399  (1911). 

List  of  South  African  Tabanidae.  Ann.  South  African  Mus.,  10,  pp.  447— 
461  (1914). 

Australian  Tabanidae.   Ann.  Mag.  Nat.  Hist,  (8)   15,  pp.  270-291;  16, 
pp.  16-39,  259-286  (1915). 
Rowe,  J.  A.,  and  G.  F.  Knowlton.    Tabanus   (Utah).    Canadian  Ent.,  67, 

pp.  238-244  (1935). 
Schuurmans  Stekoven,  J.  H.   Tabanids  from  Buru.   Treubia,  5,  pp.  299-330 
(1924). 

Tabanids  of  Dutch  East  Indies.  Treubia,  6,  Suppl.,  551  pp.  (1926). 
Tijdschr.  Ent.,  70,  pp.  1-36  (1927).   Zool.  Jahrb.  Syst.,  54,  pp.  425-448 
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(1928).   Zool.  Anz.,  92,  109-111  (1930).   Tijdschr.  Ent.,  75,  Suppl.,  pp. 
78-83  (1932). 
Tabanidae  (East  Indies).    Arch.  Naturg.,  1,  pp.   56-94  (1932). 
Schwardt,  H.  H.    Arkansas  Horseflies.    Bull.  Arkansas  Agr.  Exp.  Sta.,  256, 
11  pp.  (1930);  332,  66  pp.  (1936). 
Early  Stages  of  Tabanidae.   Jour.  Kansas  Ent.  Soc,  14,  pp.  1-15  (1931). 
Segal,  B.   Chrysops  (New  York).   Jour.  New  York  Ent.  Soc,  44,  pp.  51-78, 

125-154  (1936). 
Seguy,  E.  Tabanidae  (France).   Faune  de  France,  13,  pp.  119-157  (1926). 

Tabanidae  (Madagascar).    Mem.  Inst.  Sci.  Madagascar,  A,  3,  pp.  277— 
300  (1949). 
Senior-White,  R.  A.    Catalogue  of  Tabanidae  (India).    Catalogue  of  Indian 

Insects,  12,  70  pp.  Calcutta  (1927). 
Shannon,  R.  C,  and  J.  Hadjinicolaou.    List  of  Tabanidae   (Greece).    Acta 

Inst.  Mus.  Zool.  Univ.  Atheniensis,  1,  pp.  160-172  (1936). 
Shiraki,  T.   Tabanidae  (Formosa,  Japan).   Taihoku  Agr.  Exp.  Sta.  Formosa, 

1918,  442  pp. 
Stammer,  H.  J.  Die  Larven  der  Tabaniden.  Zeitschr.  Morph.  Oekol.  Tiere,  1, 

pp.  121-170  (1924). 
Stone,  A.   Bionomics  of  Tabanidae.   Ann.  Ent.  Soc.  America,  23,  pp.  261-304 
(1930). 

Tabaninae   (Nearctic).    Misc.  Publ.  U.  S.  Dept.  Agric,  305,   171    pp. 
(1938). 
Tabanidae  from  Venezuela.  Bol.  Ent.  Venezolana,  3,  pp.  125-138  (1944). 
Surcouf,  J.  M.  R.  Tabanus  d'Afrique.  Paris,  1909,  258  pp. 

Tabanidae  (South  America).   Mission  Arc  Meridien  Amerique  Sud,  10, 
pp.  217-233  (1919). 

Tabanidae.   Gen.  Insectorum,  175,  205  pp.  (1921).   Critique:  Bequaert, 
Psyche,  31,  pp.  24-40  (1924). 
Tabanidae  (Southwest  Europe).  Encycl.  Ent.  (A),  5,  261  pp.  (1924). 
Tabanus  (Syria).   Voy.  Gadeau  Kerville  en  Syrie,  1,  pp.  339-350  Paris 
(1926). 
Szilady,  Z.  Tabanus.  Ent.  Mitt.,  4,  pp.  93-107  (1915). 

Tabanidae  (Palaearctic).    Ann.  Mus.  Nat.  Hungarici,   12,  pp.  661-673 
(1914). 
Chrysops  (Palaearctic).    Arch.  Naturg.,  83,  pp.  85-135  (1917). 
Horseflies.    Biol.  Hungarica,  1,  fasc.  1,  pp.  1-39  (1923);  1,  fasc.  7,  pp. 
1-30  (1926). 
Taylor,  F.  H.   Australian  Tabanidae.   Proc.  Linn.  Soc.  New  South  Wales,  40, 
pp.  806-815;  44,  pp.  41-71   (1919).    Rec.  Australian  Mus.,  12,  no.  5,  pp. 
53-70  (1918). 
Tendeiro,  J.    Tabanidae    (Portuguese  Guinea).    Bol.  Cultural  Guine  Portu- 
guese 6,  pp.  435-447  (1947). 
Toumanoff,  C.    Tabanidae   (Indochina).    Rev.  Med.  Franc.  Extreme-Orient, 

Hanoi,  19,  pp.  1075-1087  (1941)/ 
Vanderyst,  R.  P.  R.  Tabanides  du  Congo  Beige.  Bull.  Agric.  Congo  Beige,  19, 

pp.  607-630(1928). 
Verrall,  G.  H.  Tabanidae.   British  Flies,  5,  pp.  320-439  (1909). 
Vianna  Martins,  A.  Tabanidae  (Minas  Geraes).  Trab.  Inst.  Biol.  Dias,  1940, 
233  pp. 
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Webb,  J.  L.,  and  R.  W.  Wells.  Horseflies  in  Relation  to  Western  Agriculture. 

Bull.  U.  S.  Dept.  Agric,  1218,  36  pp.  (1924). 
Wehr,  E.  E.  Tabanidae  (Nebraska).  Univ.  Studies  Nebraska,  22,  pp.  107-118 

(1922). 
White,  A.  Tabanidae  and  Therevidae  (Tasmania).  Proc.  Roy.  Soc.  Tasmania, 

1915,  pp.  1-59  (1916). 

THEREVOIDEA  (THEREVID^,  SCENOPINIDiE) 

Becker,  T.  Therevidae.  Verh.  zool.-bot.  Ges.  Wien,  62,  pp.  289-319  (1912). 

Thereva.  Konowia,  1,  pp.  16-34  (1922). 
Cole,  F.  R.   Therevidae  (North  America).   Proc.  U.  S.  Nat.  Mus.,  62,  art.  4, 

140  pp.  (1923).  Canadian  Ent.,  57,  pp.  84-88  (1925). 
Collin,  J.  E.    British  Therevidae.    Proc.  Roy.  Phys.  Soc.  Edinburgh,  23,  pp. 

95-102  (1948). 
Cresson,  E.  T.    Scenopinidae.    Trans.  American  Ent.  Soc.,  33,  pp.    109-114 

(1907). 
English,  K.  M.  I.   Biology  of  Therevidae  (Australia).   Proc.  Linn.  Soc.  New 

South  Wales,  75,  pp.  345-359  (1950). 
Hardy,  D.  E.    Omphralidae  (North  America).    Jour.  Kansas  Ent.  Soc.,   17, 

pp.  31-51  (1944). 
Krober,  O.   Omphralidae.  Ann.  Mus.  Nat.  Hungarici,  2,  pp.  174-210  (1913). 
Therevidae.    Gen.  Insectorum,  148,  69  pp.   (1913).    Tierwelt  Deutsch- 
lands,  26,  pp.  100-122  (1932). 

Scenopinidae.  Gen.  Insectorum,  161,  15  pp.  (1914). 
Scenopinidae  and  Therevidae.  Bull.  Soc.  Roy.  Ent.  Egypte,  1923,  pp.  70- 
107;  1929,  pp.  73-80. 

Therevidae  and  Omphralidae.   Mitt.  Mus.  Naturh.,  Hamburg,  31,  pt.  2, 
pp.  29-74  (1913). 

Omphralidae,  Conopidae  and  Therevidae.  Konowia,  7,  pp.  1-23,  113-134 
(1928). 
Therevidae.   Fliegen  Palaearkt.  Reg,  26,  60  pp.  (1925). 
Omphralidae.  Ibid,  27,  8  pp.  (1925). 

Therevidae  (New  Zealand).  Stettiner  Ent.  Ztg,  93,  pp.  122-142  (1932). 
Therevidae    (South   Africa).    Ann.   Transvaal   Mus,    14,   pp.    103-134 
(1931).  Konowia,  12,  pp.  289-299  (1933). 

Omphralidae  (Belgian  Congo).  Rev.  Zool.  Bot.  Africaines,  28,  pp.  258- 
286  (1936). 

Omphralidae.   Stettiner  Ent.  Ztg,  98,  pp.  211-231  (1937). 
Catalogue  of  Palaearctic  Therevidae.   Acta  Inst.  Mus.  Zool.  Univ.  Athe- 
niensis,  1,  pp.  269-321  (1937). 
Lundbeck,  W.   Therevidae  and  Scenopinidae.   Diptera  Danica,  2,  pp.  132-160 

(1908). 
Mann,  J.  S.  Therevidae  (Australia).   Australian  Zool,  5,  pp.  151-194  (1928); 

6,  pp.  17-49  (1929);  7,  pp.  325-344  (1933). 
Osten  Sacken,  C.  R.  Therevidae.  Verh.  zool.-bot.  Ges.  Wien,  62,  pp.  289-319 

(1912). 
Seguy,  E.    Therevidae  and  Omphralidae.    Faune  de  France,  13,  pp.  255-279 
(1926). 
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Vanschuytbroeck,    P.    Therevidae.    Expl.    Pare    Nat.    Albert,    70,    pp.    7-20 

(1951). 
Verrall,  G.  H.    Therevidae  and  Scenopinidae.    British  Flies,  5,  pp.  537-602 

(1909). 

ASILIDAE 

Back,  E.  A.    Robberflies  (North  America).    Trans.  American  Ent.  Soc.,  35, 

pp.  137-400  (1909). 
Banks,  N.  Dasyllis.  Bull.  Brooklyn  Ent.  Soc,  12,  pp.  52-55  (1917). 
Becker,  T.  Revision  of  Loew's  Asilica.  91  pp.,  Vienna  (1923). 

Dioctria.  Konowia,  2,  pp.  1-18,  171-179  (1923). 

Asilidae  (Formosa).  Ent.  Mitt.,  14,  pp.  62-85,  123-139,  240-250  (1925). 
Bezzi,  M.   Stichopogon.  Ann.  Mus.  Nat.  Hungarici,  8,  pp.  129-159  (1910). 

Lasiopogon.  Bull.  Lab.  Zool.  Portici,  11,  pp.  250-281  (1917). 

Cyrtopogon  (Italy).    Mem.  Soc.  Ent.  Italiana,  5,  pp.  42-70  (1927). 
Bromley,  S.  W.    Asilidae  (Cuba).    Ann.  Ent.  Soc.  America,  22,  pp.  272-294 
(1929). 

Proagonistes.   Ann.  Mag.  Nat.  Hist.,  (10)  6,  pp.  209-224  (1930). 

List  of  Robberflies  (Ohio).  Sci.  Bull.  Ohio  State  Univ.,  1,  no.  2,  pp.  1-18 
(1931). 

Stenopogon.    Ann.  Ent.  Soc.  America,  24,  pp.  427-435  (1931).    Jour. 
New  York  Ent.  Soc,  45,  pp.  291-309  (1937). 

Asilidae  (Patagonia).    Diptera  of  Patagonia  and  South  Chile,  5,  fasc 
3,  pp.  261-282,  British  Mus.  (1932). 

Robber-Flies  (Texas).   Ann.  Ent.  Soc.  America,  27,  pp.  74-113  (1934). 

New  Asilidae  (Belgian  Congo).  Rev.  Zool.  Bot.  Africaines,  26,  pp.  404- 
415  (1935). 

New   Asilidae    (India).    Rec   Indian   Mus.,   37,   pp.   219-230    (1935). 
Indian  Jour.  Agr.  Sci.,  8,  pp.  863-888  (1938). 

Diogmites  (U.  S.).  Jour.  New  York  Ent.  Soc,  44,  pp.  225-237  (1936). 

Asilidae  (South  Africa).    Ann.  Transvaal  Mus.,  18,  pt.  2,  pp.  125-146 
(1936). 

Robber-flies  (Utah).  Proc  Utah  Acad.  Sci.,  14,  pp.  99-109  (1937). 

Robber-flies  (Madagascar).    Trans.  American  Ent.  Soc,  68,  pp.  11-21 
(1942). 

Robber-flies  (China).  Lingnan  Sci.  Jour.,  21,  pp.  87-105  (1945). 

Asilidae  (Connecticut).    Bull.  Connecticut  Geol.  Nat.  Hist.  Surv.,  69, 
48  pp.  (1948). 

Asilidae  (Florida).  Ann.  Ent.  Soc.  America,  43,  pp.  227-239  (1950). 

Asilidae.  American  Mus.  Novit.,  1532,  36  pp.  (1951). 
Brown,  C.  J.  D.   Asilidae  (Utah).  Trans.  American  Ent.  Soc,  54,  pp.  295-320 

(1929). 
Carrera,  M.  Leptogastrinae.  Pap.  Avulsos,  Dept.  Zool.,  Sao  Paulo,  4,  pp.  85-94 
(1944). 

Asilidae  (Neotropical).   Arq.  Zool.  Sao  Paulo,  7,  148  pp.  (1949). 

Asilidae  (Brazil).  Rev.  brasil.  Biol.,  10,  pp.  99-111  (1950). 

Prolepsis  (Argentina).   Dusenia,  Curitiba,  1,  pp.  83-90  (1950). 
Carrera,  M.,  and  M.  A.  V.  D'Andretta.  Asilideos  do  Mexico.  Pap.  Avulsos, 
Dept.  Zool.,  Sao  Paulo,  9,  pp.  159-192  (1950). 
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Cole,  F.  R,  and  J.  Wilcox.   Lasiopogon  and  Alexiopogon.   Ent.  Americana, 

18,90  pp.  (1938). 
Curran,  C.  H.  Cyrtopogon.  Canadian  Ent.,  55,  pp.  92-95,  116-125,  132-142, 
169-174,  185-190  (1923). 
Asilidae  (Belgian  Congo).  American  Mus.  Novit.,  272,  18  pp.  (1927). 
Ommatius.  Ibid.,  327,  6  pp.  (1928).  Asilidae.  Ibid.,  425,  21  pp.  (1930); 
487,25  pp.  (1931). 

Mallophora.   Jour.  New  York  Ent.  Soc,  49,  pp.  269-284  (1941). 
Dakin,  W.  T.,  and  M.  G.  C.  Fordham.  Asilidae  (West  Australia).  Ann.  Mag. 

Nat.  Hist,  (9)  10,  pp.  517-530  (1922). 
Efflatoun,  H.   Asilidae  (Egypt).   Mem.  Soc.  Roy.  Ent.  Egypte,  4,  pp.  1-443 

(1934-1937). 
Enderlein,  G.  Tropical  Asilidae.  Zool.  Anz,  44,  pp.  241-263  (1914). 

Dasypogoninae  and  Archilaphrinae.    Wiener  Ent.  Ztg,  33,  pp.  151-174 
(1914). 
Engel,  O.    Gonioscelis   (Africa).    Mitt.  Zool.  Mus,  Berlin,   12,  pp.   159-176 
(1925). 

Asilidae  (South  Africa).   Ann.  Transvaal  Mus,  12,  pp.  132-180  (1927); 
13,  pp.  154-171  (1929);  14,  pp.  253-283  (1932). 

Larvae  of  Leptidae  and  Asilidae.    Trans.  Roy.  Soc.  South  Africa,   18, 
pp.  147-162  (1928). 
Asilidae  (Chaco  Exped.).   Konowia,  8,  pp.  457-474  (1930). 
Asilidae.    Tierwelt  Deutschlands,  26,  pp.  127-204  (1932). 
Asilidae  (China).   Ark.  Zool,  25  A,  no.  22,  17  pp.  (1934). 
Asilidae.   Fliegen  Palaearkt.   Reg,  24,  491  pp.  (1925-1930). 
Fattig,  P.  W.  Asilidae  (Georgia).   Bull.  Emory  Univ.  Mus,  3,  33  pp.  (1945). 
Frey,  R.  Oriental  Leptogaster.   Notulae  Ent,  17,  pp.  38-52  (1937). 
Gemignani,  E.  V.    Mallophora   (Argentina).    Rev.   Soc.  Ent.  Argentina,  3, 

pp.  133-144  (1930). 
Hardy,  G.  H.    Australian  Asilidae.    Proc.  Linn.  Soc.  New  South  Wales,  45, 
pp.  185-202  (1920);  51,  pp.  305-312,  643-657  (1926);  52,  pp.  387-398 
(1937);  53,  pp.  469-473  (1928);  54,  pp.  353-360  (1929);  55,  pp.  249-260 
(1930). 

Cerdistus   (Australia).    Ibid,  51,  pp.  643-657   (1926);  54,  pp.  80-88 
(1929). 

Stenopogon  (Australia).    Proc.  Roy.  Soc.  Queensland  39,  pp.  119-123 
(1928). 
Ommatius  (Australia).    Ibid,  40,  pp.  61-65  (1928). 
Brachyrrhopalini.    Ibid,  41,  pp.  59-72  (1930). 

Asilidae  (Australia).   Ann.  Mag.  Nat.  Hist.  (10)    13,  pp.  498-525;  14, 
pp.  1-35  (1935);  16,  pp.  161-187,  405-426  (1935). 
Hermann,  F.  Asilidae.  Zeitschr.  syst.  Hymenopt.  Dipt,  6,  pp.  129-144  (1906); 
7,  pp.  1-16,  65-78  (1907). 

Asilidae  (South  America).    Abh.  Deutsches  Akad.  Naturf,  96,  275  pp. 
(1912). 
Mydaidae  and  Asilidae  (Formosa).    Ent.  Mitt,  3,  41  pp.  (1914). 
Asilidae  (Formosa).    Arch.  Naturg,  82  A,  Heft  5,  pp.  1-35  (1917). 
Laxenecera.    Deutsche  Ent.  Zeitschr,  1919,  pp.  337-358. 
Systematik  der  Asiliden.   Zool.  Jahrb.  Syst,  43,  pp.  161-194  (1920). 
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Leptogastrinae,  Holcocephala.    Verh.  zool.-bot.  Ges.  Wien,  74,  pp.  140— 
191  (1926). 
Hine,  J.  S.   Asilus.   Ann.  Ent.  Soc.  America,  2,  pp.  136-170  (1909). 
Promachus  and  Protacanthus.  Ibid.,  4,  pp.  153-172  (1911). 
Erax.  Ibid.,  12,  pp.  103-157  (1919). 
Hobby,  B.  M.  British  Asilidae  and  Prey.  Proc.  Trans.  Ent.  Soc.  South  England, 
1930,  pp.  1-42  (1931). 
Rhodesian  Asilidae  and  Prey.  Jour.  Anim.  Ecol.,  4,  pp.  90-112  (1935). 
Bactria  (Ethiopian).   Ent.  Mon.  Mag.,  72,  pp.  182-199,  232-249,  274- 
278  (1936). 
Hsu,  Kai-ling.   Leptogastrinae  (China).    Sinensia,  19,  pp.  23-56  (1949). 
James,  M.  T.   Robber-flies  (Colorado).   Jour.  Kansas  Ent.  Soc,  14,  pp.  27-53 

(1941);  15,  pp.  124-236  (1942). 
Jones,  P.  R.  Asilidae  (Nebraska).  Trans.  American  Ent.  Soc,  33,  pp.  273-286 

(1907). 
Lundbeck,  W.   Asilidae.   Diptera  Danica,  2,  pp.  1-87  (1908). 
McAtee,  W.  L.   Laphria  and  Nusa.   Ohio  Nat.,  19,  pp.  143-170  (1918);  pp. 

244-248  (1919). 
McAtee,  W.  L.,  and  N.  Banks.    Asilidae  (District  of  Columbia).    Proc.  Ent. 

Soc.  Washington,  22,  pp.  13-33  (1920). 
Melander,  A.  L.   Cyrtopogon.   Psyche,  30,  pp.  102-119  (1923). 
Lasiopogon.    Ibid.,  pp.  136-144  (1923). 
Asilidae,  Various  Genera.   Ibid.,  pp.  207-219  (1923). 
Melin,  D.  Swedish  Asilidae,  Biology.  Zool.  Bidrag,  8,  pp.  1-317  (1923). 
Oldenberg,  L.   Lasiopogon.   Deutsche  Ent.  Zeitschr.,  1924,  pp.  441-448. 
Oldroyd,  H.   Hoplistomerus.   Trans.  Roy.  Ent.  Soc.  London,  90,  pp.  307-318 

(1940). 
Pandelle,  E.   Asilus  (Europe).   Rev.  Ent.,  France,  24,  pp.  44-98  (1905). 
Pritchard,  A.  E.  New  Asilidae  (Southwestern  U.  S.).  American  Mus.  Novit., 
813,13  pp.  (1935). 

Holcocephala  and  Taracticus.  Jour.  New  York  Ent.  Soc,  46,  pp.  11-21, 
179-190  (1938). 

Haplopogon  and  Cophura.    Ann.  Ent.  Soc.  America,  34,  pp.  350-354 
(1941);  36,  pp.  281-309  (1943). 
Aphamartina.   Proc.  Ent.  Soc.  Washington,  43,  pp.  131-140  (1941). 
Ricardo,  G.   Australasian  Asilidae.   Ann.  Mag.  Nat.  Hist.,  (8)  9,  pp.  473-488, 
585-594  (1912);  (8)   10,  pp.  142-160,  350-360  (1912);  (8)   11,  pp.  147- 
166,  409-451  (1913). 

Asilinae.    Ibid.,  (9)  3,  pp.  44-79  (1919);  (9)  5,  pp.  169-185,  209-240, 
377-392,  433-444  (1920). 

Asilidae  (South  Africa,  Orient).    Ibid.,  (9)  8,  pp.  175-192  (1921);  (9) 
15,  pp.  234-282  (1925). 
Seguy,  E.  Asilidae  of  France.  Faune  de  France,  17,  190  pp.  (1927). 
Stackelberg,  A.  A.    Asilidae  (USSR)»   Faune  Petropolit.,  13,  21  pp.  (1922). 

(In  Russian) 
Thorpe,  W.  H.  Larvae  and  Pupae  of  Hyperechia.   Trans.  Roy.  Ent.  Soc.  Lon- 
don, 75,  pp.  177-185  (1927). 
Verrall,  G.  H.  Asilidae.   British  Flies,  5,  pp.  614-754  (1909). 
Wilcox,  J.    Stichopogon.    Pan-Pacific  Ent.,  12,  pp.  201-212   (1936);   13,  pp. 
37-45  (1937). 
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Ommatius,  Key.   Bull.  Brooklyn  EnL  Soc,  31,  pp.  172-176  (1936). 
Heteropogon,  Key.   Ibid.,  36,  pp.  50-56  (1941). 
Nicocles,  Key.  Ibid.,  40,  pp.  161-165  (1945). 
Wilcox,  J.,  and  C.  H.  Martin.  Coleomyia.   Ibid.,  30,  pp.  204-213  (1935). 
Cyrtopogon  (North  American).   Ent.  Americana,  16,  94  pp.  (1936). 
Nanocyrtopogon.    Ann.  Ent.  Soc.  America,  29,  pp.  449-459  (1936). 
Dioctria  (North  America).  Ent.  Americana,  21,  38  pp.  (1941). 

MYDAID.E,  APIOCERIDAE 

Arias,  J.  Mydaidae  (Spain).  Inst.  Nac.  Cienc.  Zool.,  15,  40  pp.  (1914). 
Bequaert,  J.   Mydaidae  (Africa).   Rev.  Zool.  Bot.  Africaines,  31,  pp.  129-152 

(1936).  Bull.  Mus.  Roy.  Hist.  Nat  Belgique,  16,  no.  30,  26  pp.  (1940). 
Bezzi,  M.   Mydaidae  (South  Africa).   Ann.  South  African  Mus.,  19,  pp.  191— 

234  (1924). 
Cazier,  M.  A.  Apioceratidae.  American  Midi.  Nat.,  25,  pp.  589-631  (1941). 
Hardy,  D.  E.  Nomoneura  and  Nemomydas.  Wasmann  Jour.  Biol.,  8,  pp.  9-37 

(1950). 
Hardy,  G.  H.   Australian  Mydaidae.   Proc.  Linn.  Soc.  New  South  Wales,  50, 

pp.  139-144  (1925). 
Harmann,  F.    Apioceriden.    Deutsche  Ent.  Zeitschr.,  1909,  Beiheft,  pp.  104— 

122. 
Johnson,  C.  W.    Mydaidae.    Proc.  Boston  Soc.  Nat.  Hist,  38,  pp.   131-145 

(1926). 
Mackerras,  I.  M.   Australian  Mydaidae.    Proc.  Linn.  Soc.  New  South  Wales, 

53,  pp.  539-543  (1928). 
Norris,  K.  R.   Apioceridae  (West  Australia).   Jour.  Roy.  Soc.  West  Australia, 

22,  pp.  49-70  (1936). 
Painter,  R.  H.   Apiocera.  Ann.  Ent.  Soc.  America,  25,  pp.  350-357  (1932). 

Apioceratidae.    Univ.  Kansas  Sci.  Bull.,  24,  pp.  187-203  (1936). 
Rapp,  W.  F.,  and  W.  E.  Snow.  Catalogue  of  Apioceridae.  Pan-Pacific  Ent.,  21, 

pp.  157-160  (1945). 
Sack,  P.  Mydaidae.  Fliegen  Palaearkt  Reg.,  23,  28  pp.  (1934). 
Seguy,  E.  Mydaidae.  Encycl.  Ent.  (B)  II,  4,  pp.  129-156  (1928). 

BOMBYLIIDaE 

d'Andretta,  M.  A.  V.,  and  M.  Carrera.    Toxophorinae   (Brazil).    Dusenia, 

Curitiba,  1,  pp.  351-374  (1950). 
Austen,  E.  E.  Thyridanthrax.  Bull.  Ent.  Res.,  20,  pp.  151-164  (1929). 

New  Bombyliidae   (Palaearctic).    Ann.  Mag.  Nat.  Hist.,   (10)    18,  pp. 
181-204  (1936). 
Bombyliidae  of  Palestine.   188  pp.,  British  Mus.  (1937). 
Becker,  T.  Usia.  Berliner  Ent.  Zeitschr.,  50,  pp.  193-228  (1905). 
Apoclea.  Ibid.,  53,  pp.  276-294  (1908). 

Genera  of  Bombyliidae.  Ann.  Mus.  Zool.  St.  Petersburg,  17,  pp.  421-502 
(1912). 

Villa,  Anastcechus,  Systcechus.  Ann.  Mus.  Nat.  Hungarici,  14,  pp.  17-67 
(1916). 
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Bezzi,  M.  Systropus.  Redia,  2,  pp.  262-279  (1904). 

Bombyliidae   (Central  Africa).    Trans.  Roy.  EnL  Soc.  London,   1911, 
pp.  605-656  (1912). 

Bombyliidae  (South  Africa).    Ann.  South  African  Mus.,  18,  pp.  1-180, 
469-478  (1921).  Broteria,  20,  pp.  64-86  (1922). 

Bombyliidae  (Africa).   Ann.  Mus.  Civ.  Genova,  49,  pp.  98-114  (1920). 
Bombyliidae  and  Syrphidae  (Africa).   Voy.  Alluaud  et  Jeannel,  pp.  315— 
351,  Paris  (1923). 
Bombyliidae  of  the  Ethiopian  Region.   390  pp.  British  Mus.  (1924). 
Bombyliidas  (Egypt).    Bull.  Soc.  Roy.  Ent.  Egypte,  17,  1924,  pp.  159- 
242  (1925);  18,  1925,  pp.  244-273  (1926). 
Brunetti,  E.    Catalogue  of  Oriental  Bombyliidae.    Rec.  Indian  Mus.,  2,  pp. 

437-492  (1909). 
Canizo,  J.  del.   Bombyliidas.   Bol.  Pat.  Veg.  Ent.  Agric.  Madrid,  12,  pp.  77-99 

(1944). 
Cole,  F.  R.  Pcecilanthrax.  Jour.  New  York  Ent.  Soc,  25,  pp.  67-80  (1917). 

Bombyliidae  (Lower  California).    Proc.  California  Acad.  Sci.,   12,  pp. 
289-314,  457-481  (1923). 
Curran,  C.  H.   Exoprosopa.   American  Mus.  Novit.,  415,  16  pp.  (1930). 
Edwards,  F.  W.   Bombyliidae,  Nemestrinidae,  Cyrtidae  (Patagonia).  Diptera  of 
Patagonia  and  South  Chile,  5,  fasc.  2,  pp.  162-197,  British  Mus.  (1930). 
Comptosia  and  Allies.  Encycl.  Ent.,  (B  II,  Dipt)  7,  pp.  81-112  (1934). 
Efflatoun,  H.  C.   Bombyliidae  Homceophthalmae.   Bull.  Soc.  Fouad  Ent.,  29, 

pp.  1-482  (1945). 
Enderlein,  G.    Systropodinae.   Wiener  Ent.  Ztg.,  43,  pp.  69—92  (1926). 
Engel,  E.  O.  Bombyliidae.  Fliegen  Palaearkt.  Reg.,  25,  619  pp.  (1932-1937). 

Bombyliidae  and  Asilidae  (China).    Mitt.  Miinchner  Ent.  Ges.,  30,  pp. 
72-84  (1940). 
Hardy,  G.  H.    Bombyliidae  and  Cyrtidae   (Australia).    Pap.  Proc.  Roy.  Soc. 
Tasmania,  1920,  pp.  33-64;  1921,  pp.  41-83  (1922). 
Notes  on  Australian  Bombyliidae.   Ibid.,  1923,  pp.  72-86  (1924). 
Hesse,  A.  }.    Bombyliidae  (Kalahari  Exped.).    Ann.  Transvaal  Mus.,  17,  pp. 
161-184  (1936). 

Bombyliidae  (South  Africa).    Ann.  South  African  Mus.,  34,  pp.  1-1053 
(1938). 
Johnson,  C.  W.  Bombylius  (Eastern  U.  S.).  Psyche,  14,  pp.  95-100  (1907). 
Lundbeck,  W.   Bombyliidae.   Diptera  Danica,  2,  pp.  88-132  (1908). 
Maughan,  L.  Bombyliidae  (Utah).  Jour.  Kansas  Ent.  Soc.,  8,  pp.  27-80  (1935). 
Melander,  A.  L.    Oligodranes.    Ann.  Ent.   Soc.  America,   39,  pp.   451-495 
(1946). 
Aphcebantus.   Ibid.,  43,  pp.  1-46  (1950). 

Some  Smaller  Bombyliidae.   Pan-Pacific  Ent.,  26,  pp.  139-156  (1950). 
Painter,  R.  H.    Lepidophora.    Trans.  American  Ent.  Soc.,  51,  pp.   119-127 
(1925). 
Parabombylius.  Ent.  News,  37,  pp.  73-78  (1926). 
Villa.  Ohio  Jour.  Sci.,  26,  pp.  205-212  (1926). 

Bombyliidae    (Honduras).    Ann.  Ent.  Soc.  America,  23,   pp.   793-807 
(1930). 
Heterostylum.   Jour.  Kansas  Ent.  Soc,  3,  pp.  1-7  (1930). 
Bombyliidae  (China).   Lingnan  Sci.  Jour.,  11,  pp.  341-374  (1932). 
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Geron  (U.  S.).  Trans.  American  Ent.  Soc,  58,  pp.  139-168  (1932). 

Bombyliidae  (Panama).   American  Mus.  Novit.,  642,  10  pp.  (1933). 

New  Bombyliidae.  Jour.  Kansas  Ent.  Soc.,  6,  pp.  5-18  (1933). 

Bombyliidae.  Trans.  Kansas  Acad.  Sci.,  42,  pp.  267-301  (1939). 
Paramonov,  S.  J.   Heterotropus.   Konowia,  4,  pp.  110-114  (1925). 

Lomatia.    Neue  Beitr.  Syst.   Insektenk.,   3,  pp.   41-46,  78-84,   95-100, 
112-116,  176-182  (1926). 

Dischistus.   Ibid.,  3,  pp.  155-161  (1926). 

Hemipenthes,   Thyridanthrax.    Encycl.    Ent.    (B)    II,    3,    pp.    150-190 
(1926). 

Anastcechus.  Neue  Beitr.  Syst.  Insektenk.,  3,  pp.  127-137.  Arch.  Naturg., 
91,  A,  Heft  1,  pp.  46-55  (1926). 

Platypygus.   Konowia,  5,  pp.  85-92  (1926). 

Bombylius.    Mem.  Acad.   Sci.   Ukraine,  Kiev,    (Phys.   Sci.   Math.),  3, 
pp.  77-184  (1926). 

Exoprosopa.   Ibid.,  6,  Livr.  2,  pp.  181-303  (1928). 

Bombyliidae.   Ibid.,  11,  Livr.  2,  pp.  65-232  (1929). 

Cytherea,  Anastcechus.    Ibid.,  15,  Livr.  3,  pp.  355-481   (1930). 

Amictus,  Lyophlaeba.    Ibid.  (Nat.  Sci.),  9,  pp.  1-218  (1931). 

Bombyliidae  (Northwest  China).   Ark.  Zool.,  26  A,  no.  4,  7  pp.  (1934). 

Anthrax.   Trav.  Mus.  Zool.  Kiev,  16,  pp.  3-31   (1936);  18,  pp.  69-159 
(1937).    (In  Russian) 

Bombyliid  Genera   (Recent  and  Fossil).    Rep.  Inst.  Zool.  Biol.  Kiev, 
23,  pp.  51-88  (1939).   (In  Ukrainian) 

Bombyliinae  (USSR).    Inst.  Zool.  Acad.  Sci.  URSS,  25,  414  pp.  (1940). 

Bombyliidae  (America).   Eos,  13  (1937),  pp.  13-43  (1940). 

Bombyliidae.   Ibid.,  23,  pp.  79-102,  207-220  (1947). 

Triploechus  and  Sericosoma.    Rev.  Ent.  Rio  Janeiro,   18,  pp.   183-192, 
361-369  (1947). 

Lyophlaebia.   Ibid.,  19,  pp.  115-148  (1948). 

Lepidophora.    Ibid.,  20,  pp.  631-643  (1949). 

Usia.  Eos,  26,  pp.  341-378  (1951). 
Roberts,  F.  H.   S.    Bombyliidae    (Australia).    Proc.   Linn.   Soc.  New   South 

Wales,  53,  pp.  90-144,  413-455  (1928);  54,  pp.  553-583  (1929). 
Ruiz,  H.  F.  Comptosia  (Chile).   Rev.  Univ.  Santiago,  24,  pp.  111-126  (1939). 
Sack,  P.    Spongostylum   (Palaearcdc).    Abh.  Senckenbergisches  Naturf.  Ges., 

30,  pp.  503-548  (1909). 
Seguy,  E.   Bombyliidae.   Faune  de  France,  13,  pp.  178-254  (1926). 

Cyrtosia  (Mediterranean).    Rev.  franc.  Ent.,  16,  pp.  83-85  (1949). 
Senior-White,  R.    Bombyliidae,  Catalogue.    Catalogue  of  Indian  Insects,  3, 

31  pp.,  Calcutta  (1923). 
Venturi,  F.  Usia  (Italy).   Redia,  33,  pp.  127-142  (1948). 
Verrall,  G.  H.  Bombyliidae.   British  Flies,  5,  pp.  474-536  (1909). 

NEMESTRINID.E,  ACROCERID^ 

Andrews,  H.  W.    Cyrtidae.    Proc.  Trans.  South  London  Ent.  Soc.,  1939,  pp. 

78-79  (1939). 
Arias,   J.    Nemestrinidae    (Spain).    Trav.   Mus.  Nac.  Cienc.  Nat.  Zool.,    13, 

33  pp.  (1913). 
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Bequaert,  J.   Hirmoneura  (North  America).    Jour.  New  York  Ent.  Soc.,  27, 
pp.  301-306  (1919). 

Nemestrinidae  (Rhodesia,  New  Guinea).    Psyche,  32,  pp.  4-22  (1925). 
Nemestrinidae  (North  America).    Ibid.,  37,  pp.  286-297  (1930). 
Lasia  (North  America).   American  Mus.  Novit.,  455,  11  pp.  (1931). 
Nemestrinidae  in  Roder  Collection.   Zool.  Anz.,  100,  pp.  13—33  (1932). 
Nemestrinidae.    Jour.  New  York  Ent.  Soc,  42,  pp.  163-184  (1934). 
Oriental  Nemestrinidae.    Psyche,  42,  pp.  123-141   (1935). 
Nemestrinidae  (Palaearctic).  Bull.  Ann.  Soc.  Ent.  Belgique,  78,  pp.  292— 
310  (1938). 

Catalogue  of  Recent  and  Fossil  Nemestrinidae  (America).    Psyche,  54, 
pp.  194-207  (1947). 
Bezzi,  M.     Genera  of  Cyrtidae.  Bol.  Soc.  Ent.  Italiana,  55,, pp.  99-105  (1923). 
Nemestrinidae  (South  Africa).   Ann.  South  African  Mus.,  19,  pp.  164— 
190  (1924). 
Brunetti,  E.  Cyrtidae.  Ann.  Mag.  Nat.  Hist.,  (9)  18,  pp.  561-606  (1926). 
Cockerell,  T.  D.  A.  Nemestrinidae.   Trans.  American  Ent.  Soc,  34,  pp.  247— 

253  (1908). 
Cole,  F.  R.  Cyrtidae  (North  America).   Ibid.,  45,  pp.  1-79  (1919). 

Thyllis  and  Megalybus.   Canadian  Ent.,  51,  pp.  54-62  (1919). 
Hardy,  G.  H.   Australian  Nemestrinidae.   Proc  Linn.  Soc.  New  South  Wales, 

49,  pp.  448-460  (1924);  70,  pp.  135-146  (1946). 
Johnson,  C.  W.  Acrocera.  Psyche,  22,  pp.  198-203  (1915). 
Lichtwardt,  B.   Nemestrina  (Palaearctic).   Zeitschr.  syst.  Hymenopt.  Dipt.,  7, 
pp.  433-451  (1907). 

Nemestrinidae.    Deutsche  Ent.  Zeitschr.,    1909,   pp.    113-123,   507-514, 
643-651;  1910,  pp.  589-624. 
Lindner,  E.  Cyrtidae.   Fliegen  Palaearkt.  Reg.,  21,  36  pp.  (1936). 
Lundbeck,  W.   Acroceridae.   Diptera  Danica,  1,  pp.  157-163  (1907). 
Mackerras,  I.  M.    Australasian  Nemestrinidae.    Proc.  Linn.  Soc.  New  South 

Wales,  50,  pp.  489-561  (1925). 
Paramonov,  S.  J.  Nemestrinus  (Palaearctic).  Eos,  21,  pp.  279-295  (1945). 
Pleske,  T.   Acroceridae  (Palaearctic).   Konowia,  9,  pp.  156-173  (1930). 
Plomley,  N.  J.  B.    Oncodes.    Rec  Queensland  Victoria  Mus.,  2,  pp.   17-30 

(1947). 
Sabrosky,  C.  W.   Ogcodes  and  Acrocera.   American  Midi.  Nat.,  31,  pp.  385— 
413  (1944). 
Acroceratidae.  Ibid,  39,  pp.  382-430  (1948). 
Sack,  P.    Nemestrinidae.    Fliegen  Palaearkt.  Reg,  22,  42  pp.  (1933). 

Cyrtidae.   Ibid,  21,  36  pp.  (1936). 
Seguy,  E.    Oncodidae  and  Nemestrinidae.    Faune  de  France,  13,  pp.  157-175 

(1926). 
Stuardo,  C.    Hirmoneura   (Chile).    Rev.  Chilena  Hist.  Nat,  36,  pp.  61-81 
(1932). 
Trichophthalma  (Chile).   Ibid:,  38,  pp.  214-248  (1934). 
Nemestrinidae  (Argentina).   Physis,  17,  pp.  77-94  (1940). 
Verrall,  G.  H.   Nemestrinidae  and  Acroceridae.    British  Flies,  5,  pp.  440-469 

(1909). 
Wandolleck,  B.   Inflatae.   30  pp.,  Leipzig,  B.  G.  Teubner  (1914). 
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EMPIDID.E 

Bezzi,  M.   Indo-australian  Empididae.   Ann.  Mus.  Nat.  Hungarici,  2,  pp.  320- 
361  (1904). 

Neotropical  Empididae.   Ibid.,  3,  pp.  424-460  (1905).  Nova  Acta  Akad. 
Naturf.  Halle,  91,  pp.  293-407  (1910). 

Rhagionidae  and  Empididae   (Formosa).    Ann.  Mus.  Nat.   Hungarici, 
10,  pp.  442-495  (1912).   Supplementa  Ent.,  3,  pp.  65-78  (1914). 
Empis  (Palaearctic).  Deutsche  Ent.  Zeitschr.,  1909,  Beiheft,  pp.  85-103. 
Empididae  of  Caves.  Bull.  Mus.  Roy.  Hist.  Nat.  Belgique,  18,  11  pp. 
(1942). 
Brunetti,  E.   Indian  Empididae.   Rec.  Indian  Mus.,  9,  pp.  11-45  (1913). 
Collin,  J.  E.   Empididae  (Britain).   Ent.  Mon.  Mag.,  62,  pp.  146-152,  185— 
190,  213-219,  231-237  (1926);  63,  pp.  20-29,  61-67,  93-98  (1927). 

New  Zealand  Empididae  in  the  British  Museum.    110  pp.,  British  Mus. 
(1928). 

Empididae    (Patagonia).    Diptera    of  Patagonia   and   South   Chile,   4, 
334  pp.  (1933). 

Pipunculidae  and  Empididae   (Ussuri).    Proc.  Roy.  Ent.  Soc.  London, 
(B)  10,  pp.  218-248  (1941). 
Curran,  C.  H.    Empididae   (Panama).    American  Mus.  Novit.,  467,  25  pp. 

(1931). 
Engel,  E.  Atalanta.  Deutsche  Ent.  Zeitschr.,  1918,  pp.  1-80,  197-268  (1918). 
Empididae  (Chaco  Exped.).   Konowia,  7,  pp.  245-251  (1928). 
Empididae.   Fliegen  Palaearkt.  Reg.,  28,  384  pp.  (1945). 
Frey,  R.    Empididae  (Finland).    Acta  Soc.  Faun.  Fl.  Fennica,  37,  pp.  3-89 
(1913). 

Rhamphomyia.  Notulae  Ent.,  2,  pp.  1-10,  34-45,  65-77  (1922);  29,  pp. 
91-119  (1950). 
Hybotinen  (Formosa  and  Philippines).   Ibid.,  18,  pp.  52-62  (1938). 
Platypalpus  (Palaearctic).  Ibid.,  23,  pp.  1-19  (1943). 
Hardy,  G.  H.  Australian  Empididae.  Australian  Zool.,  6,  pp.  237-250  (1930). 
Jones,  C.  G.    Empididae.    Ruwenzori  Exped.  1934-35,  2,  pp.  257-323,  British 

Mus.  (1940). 
Kuntze,  A.   Empis.   Zeitschr.  syst.  Hymenopt.  Dipt.,  6,  pp.  209-216,  297-304 

(1906);  7,  pp.  25-32,  155-160  (1907). 
Lundbeck,  W.   Empididae.   Diptera  Danica,  3,  pp.  1-324  (1910). 
Melander,  A.  L.    Empididae.    Trans.  American  Ent.  Soc,  28,  pp.   195-367 
(1902). 
Drapetis.   Ann.  Ent.  Soc.  America,  11,  pp.  183-221  (1918). 
Empididae.   Gen.  Insectorum,  185,  pp.  1-434  (1927). 
Microphorus.   Pan-Pacific  Ent.,  16,  pp.  5-11,  59-69  (1940). 
Some  New  Empididae.   Psyche,  52,  pp.  79-87  (1945). 
Iteaphila  and  Apalocnemis.    Bull.  Brooklyn  Ent.  Soc,  41,   pp.   29—40 
(1946). 
Coptophlebia.  Pan-Pacific  Ent.,  22,  pp.  105-117  (1946). 
Hemerodromiinae.    Jour.  New  York  Ent.  Soc,  55,  pp.  237-273  (1947). 
Miller,  D.    Empididae  (New  Zealand).    Trans.  New  Zealand  Inst.,  45,  pp. 
198-206  (1911);  54,  pp.  437-467  (1923). 
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Oldenberg,  L.  Rhamphomyia.  Arch.  Naturg.,  80  A,  Heft  9,  pp.  69-91  (1915); 
82,  Heft  1,  pp.  153-164  (1916);  83,  Heft  6,  pp.  14-27  (1917).   Deutsche 
Ent.  Zeitschr.,  1922,  pp.  339-347. 
Empididae  (Alps).  Zool.  Jahrb.  Syst.,  43,  pp.  221-234  (1920). 
Rhamphomyia  (Palaearctic).  Konowia,  6,  pp.  1-29  (1927). 
Wahlgren,  E.   Empididae  (Sweden).   Ent.  Tidskr.,  31,  pp.  41-95  (1910). 

dolichopodidae 

Aldrich,  J.  M.   Keys  to  Various  Genera.   Trans.  American  Ent.  Soc,  30,  pp. 
269-286  (1904). 

Hydrophorus  (Nearctic).  Psyche,  18,  pp.  45-70  (1911). 
Dolichopus  and  Hydrophorus  (Alaska).  Proc.  U.  S.  Nat.  Mus.,  61,  art. 
25,  18  pp.  (1922). 
Becker,    T.     Dolichopodidae    (Palaearctic).     Nova    Acta    Leop.-Carol.    Akad. 
Naturf.  Halle,  102,  pp.  115-361   (1917);  103,  pp.  205-315  (1918);  104, 
pp.  37-212  (1918). 

American  Dolichopodidae.    Abh.  zool.-bot.  Ges.  Wien,    13,  pp.    1-394 
(1922). 
Indo-australian  Dolichopodidae.   Capita  Zool.,  1,  pp.  1-247  (1922). 
Ethiopian  Dolichopodidae.   Ent.  Mitt.,  12,  pp.  1-50  (1923). 
Cregan,  M.  B.  Dolichopodid  Mouthparts.   Illinois  Biol.  Monogr.,  18,  pp.  1-68 

(1941). 
Curran,  C.  H.  Dolichopodidae  (South  Africa).  Ann.  Transvaal  Mus.,  10,  pp. 
212-232  (1924);  Ann.  South  African  Mus.,  23,  pp.  377-416  (1926). 

Dolichopodidae  (Africa).  Rev.  Zool.  Africaine,  14,  39  pp.  (1926):  Ann. 
Mag.  Nat.  Hist.,  (9)  19,  pp.  1-16  (1927). 

Dolichopodidae  (Belgian  Congo).  Rev.  Zool.  Africaine,  13,  pp.  103-122 
(1925). 

Rhaphium   (Nearctic).    Trans.  Roy.  Canadian  Inst,   15,  pp.   249-260 
(1926);  16,  pp.  99-179  (1927). 
Chrysosoma  (Ethiopian).  Rev.  Zool.  Africaine,  15,  pp.  241-266  (1927). 
Enderlein,  G.   Exotic  Psilopodini.   Zool.  Jahrb.  Suppl.,  15,  Band  1,  pp.  367— 

408  (1912). 
Frey,  R.   Dolichopodidae  (Finland).   Acta  Soc.  Faun.  Fl.  Fennica,  40,  80  pp. 

(1915). 
Greene,  C.  T.  Tachytrechus.  Proc.  U.  S.  Nat.  Mus.,  60,  art.  17,  21  pp.  (1922). 

Scellus.   Ibid.,  65,  art.  16,  18  pp.  (1924). 
Hardy,  G.  M.    Dolichopodidae  (Australia).    Australian  Zool.,  6,  pp.  124-134 

(1930). 
Harmston,  F.  C,  and  G.  F.  Knowlton.   Sympycnus  (Utah).   Ann.  Ent.  Soc. 
America,  33,  pp.  395-403  (1940). 

Campsicnemus   (North  America).    Bull.  Brooklyn  Ent.  Soc.,  37,   pp. 
10-17  (1942). 
James,  M.  T.  Dolichopus  (Colorado).  Trans.  American  Ent.  Soc.,  65,  pp.  209- 

226  (1939). 
Knezy,  G.  Dolichopus  (Hungary).  Folia  Ent.  Hungarica,  2,  pp.  1-20  (1929). 

(In  Magyar) 
Lamb,  C.  G.   Dolichopodidae  (Samoa).    Insects  of  Samoa,  6,  fasc.  3,  pp.  125— 
139,  British  Mus.  (1929). 
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Lundbeck,  W.  Dolichopodidae  (Denmark).  Diptera  Danica,  4,  416  pp.  (1912). 
Mercier,  L,  and  O.  Parent.   Dolichopodidae  (Normandy).    Bull.  Soc.  Linn. 

Normandie,  (7)  8,  pp.  67-88  (1925). 
Parent,  O.  Dolichopodidae  (Belgium).   Ann.  Soc.  Sci.  Bruxelles,  41,  pp.  238- 
248,  340-346  (1922). 

Dolichopodidae,  Palaearctic  Genera:  Chrysotus,  ibid.,  42,  pp.  281-312 
(1923);  Thrypticus,  ibid.,  44,  pp.  46-69  (1925);  Aphrosylus,  ibid.,  44,  pp. 
93-127  (1925);  Diaphorus,  ibid.,  44,  pp.  221-294  (1925);  Medetera,  ibid., 
47,  pp.  1-26  (1927) ;  Tachytrechus,  ibid.,  47,  pp.  83-89  (1927) ;  Dolichopus, 
ibid,  48,  pp.  30-36  (1929). 

Tachytrechus  (France).   Encycl.  Ent.  (B)  II,  1,  pp.  19-64  (1924). 

New  Dolichopodidae  (Europe).  Ibid,  3,  pp.  23-40  (1926);  4,  pp.  45-96 
(1927);  7,  pp.  113-140  (1934). 

Dolichopodidae  from  Far  East  (Palaearctic).  Ibid,  4,  pp.  111-149  (1927). 

Catalogue  of  Dolichopodidae  (France).  Ann.  Soc.  Linn.  Lyon,  72,  pp. 
94-101  (1926). 

Dolichopodidae  (Egypt).  Bull.  Soc.  Roy.  Ent.  Egypte,  1927,  pp.  60- 
67;  1929,  pp.  42-58,  151-190;  1934,  pp.  112-138. 

Hercostomus  (Palaearctic).  Ann.  Soc.  Ent.  France,  96,  pp.  209-213 
(1927). 

Dolichopodidae  (Pyrenees).  Butll.  Inst.  Catalana  Hist.  Nat.  Barcelona, 
9,  pp.  56-72  (1929). 

Condylostypus  (America).  Ann.  Soc.  Sci.  Bruxelles  (B)  49,  pp.  74-87 
(1929). 

Dolichopodidae  from  Rider's  Collection.   Ibid,  49,  pp.  169-246  (1929). 

Dolichopodidae  (Brazil).  Ann.  Naturh.  Mus.  Wien,  44,  pp.  5-26  (1930). 

New  Dolichopodidae  in  Paris  Museum.  Mem.  Soc.  Sci.  Bruxelles,  50, 
pp.  86-115  (1930). 

Dolichopodidae  (South  America).  Abh.  Mus.  Dresden,  18,  pp.  1-22 
(1931). 

Dolichopodidae  (Sunda  Isl.).  Encycl.  Ent.  (B)  II,  6,  pp.  103-123  (1932). 

Sympycnus  (South  America).  Encycl.  Ent.  (B)  II,  6,  pp.  41-70  (1932). 

Dolichopodidae  (Australia).  Ann.  Soc.  Sci.  Bruxelles  (B),  52,  pp.  105— 
176  (1932);  53,  pp.  170-187  (1933);  53,  pp.  325-441  (1933). 

Dolichopodidae  (Neotropical).  Bull.  Ann.  Soc.  Ent.  Belgique,  73,  pp. 
163-186  (1933). 

Dolichopodidae  (Chaco  Exped.).   Konowia,  11,  pp.  241-259  (1933). 

Dolichopodidae  (Congo).  Rev.  Zool.  Bot.  Africaines,  24,  pp.  1-49 
(1933);  27,  pp.  112-129  (1935). 

Dolichopodidae  exotiques.  Mem.  Soc.  Nat.  Sci.  Cherbourg,  41  (1929- 
1933),  pp.  257-312  (1934). 

Dolichopodidae  (Belgian  Congo).  Bull.  Mus.  Roy.  Hist.  Nat.  Belgique, 
12,  fasc.  15,  19  pp.  (1936);  13,  fasc.  18,  19  pp.  (1937). 

Dolichopodidae  (Ethiopian).  Rev.  Zool.  Bot.  Africaines,  28,  pp.  317— 
327  (1936);  32,  pp.  256-282  (1939). 

Dolichopodidz.   Bull.  Ann.  Soc.  Ent.  Belgique,  77,  pp.  125-148  (1937). 

Dolichopodidae.  Faune  de  France,  35,  720  pp.  (1938). 

Dolichopodida:  (Hawaii).  Konowia,  16,  pp.  67-84  (1937);  pp.  209-219 
(1938).  Proc.  Hawaiian  Ent.  Soc,  10,  pp.  225-249  (1939). 
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Dolichopodidae  (Neotropical).  Arb.  Morph.  Taxon.  Ent.,  6,  pp.  140- 
151  (1939). 

Dolichopodidae  (New  Guinea).  Proc.  Linn.  Soc.  New  South  Wales,  64, 

pp.  155-168  (1939). 

Ringdahl,  O.   Swedish  Dolichopodidae.   Ent.  Tidskr.,  49,  pp.  179-201  (1928). 

Stackelberg,  A.  Dolichopus  (Siberia).  Ann.  Mus.  Zool.  Acad.  Sci.  Leningrad, 

31,  pp.  135-163  (1930)  (In  Russian).  Zool.  Anz.,  84,  pp.  169-180  (1929). 

Dolichopodidae.  Fliegen  Palaearkt.  Reg.,  29,  224  pp.  (1930-1941). 
Van  Duzee,  M.  C.  Various  Nearctic  Genera:  Neurigona,  Ann.  Ent.  Soc. 
America,  6,  pp.  22-60  (1913);  Pelastoneurus,  ibid.,  16,  pp.  30-48  (1925); 
Thinophilus,  ibid.,  19,  pp.  35-49  (1926);  Polymedon,  ibid.,  20,  pp.  123- 
126  (1927).  Thripticus,  Psyche,  22,  pp.  84-88  (1915);  Asyndetus,  ibid., 
23,  pp.  88-94  (1916);  Medeterus,  ibid.,  35,  pp.  36-42  (1928),  Proc. 
California  Acad.  Sci.,  (4)  9,  pp.  257-270  (1919).  Sciapus,  Ent.  News,  26, 
pp.  17-26  (1915);  Porphyrops,  ibid.,  34,  pp.  239-243  (1923).  Xiphan- 
drium,  Trans.  American  Ent.  Soc,  48,  pp.  79-87  (1922);  Syntormon, 
ibid.,  50,  pp.  257-287  (1925).  Paraphrosylus,  Pan-Pacific  Ent.,  1,  pp.  73- 
78  (1924);  Hydrophorus,  ibid.,  3,  pp.  4-11  (1927);  Sympycnus,  ibid.,  7, 
pp.  35-47,  51-63  (1930).  Diaphorus,  Bull.  Buffalo  Soc.  Nat.  Sci,  11,  no. 
2,  pp.  161-194  (1915);  Chrysotus,  ibid,  13,  no.  3,  pp.  1-52  (1924). 
Argyra,  Proc.  U.  S.  Nat.  Mus,  66,  art.  23,  pp.  1-43  (1925). 

Dolichopodidae  (Alaska).  Ohio  Jour.  Sci,  23,  pp.  241-264  (1923). 
Proc.  U.  S.  Nat.  Mus,  63,  art.  21,  16  pp.  (1923). 

Dolichopodidae.  Ent.  News,  25,  pp.  433^143  (1914);  28,  pp.  123-128 
(1917);  29,  pp.  45-51  (1918);  41,  pp.  53-55  (1930).  Psyche,  28,  pp.  120- 
129  (1921);  30,  pp.  63-73  (1923);  32,  pp.  178-189  (1925);  33,  pp.  45-52 
(1926).   Occ.  Pap.  Boston  Soc.  Nat.  Hist,  5,  pp.  101-106  (1924). 

New  Dolichopodidae  (West  Indies).  American  Mus.  Novit,  262,  10  pp. 
(1927);  521,  14  pp.  (1932).   Ent.  News,  43,  pp.  183-187  (1932). 

Dolichopodidae  (Neotropical).  Proc.  U.  S.  Nat.  Mus,  74,  no.  2755,  64 
pp.  (1929).  American  Mus.  Novit,  483,  26  pp.  (1931);  484,  14  pp. 
(1931);  569,  22  pp.  (1932).  Ann.  Mag.  Nat.  Hist,  (10)  7,  pp.  243-255 
(1931). 

Dolichopodidae  (Patagonia).  Diptera  of  Patagonia  and  South  Chile,  5, 
fasc.  1,  92  pp.  British  Mus.  (1930). 

Dolichopodidae  (Canal  Zone).  Bull.  American  Mus.  Nat.  Hist,  61, 
pp.  161-206  (1931). 

Dolichopodidae  and  Phoridae  (Galapagos).  Proc.  California  Acad.  Sci, 
21,  pp.  65-74  (1933). 

New  Dolichopodidae  (North  America).  American  Mus.  Novit,  599, 
27  pp.  (1933);  655,  20  pp.  (1933). 

Dolichopodidae   (Hawaii).    Proc.  Hawaiian  Ent.  Soc,  8,  pp.  307-356 
(1933). 
Van  Duzee,  M.  C,  F.  R.  Cole  and  J.  M.  Aldrich.  Dolichopus  (North  Amer- 
ica). Bull.  U.  S.  Nat.  Mus,  116^304  pp.  (1921). 
Van  Duzee,  M.  C,  and  C.  H.  Curran.  Nearctic  Dolichopus,  Males.  American 

Mus.  Novit,  683,  26  pp.  (1934);  Females,  Ibid,  684,  17  pp.  (1934). 
Wahlgren,  E.    Swedish  Dolichopodidae.    Ent.  Tidskr,  33,  54  pp.  (1912). 
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Division  CYCLORRHAPHA,  Series  ASCHIZA 

Audcent,  H.   List  of  Cyclorrhapha  (Bristol).   Proc.  Bristol  Nat.  Soc.,  28,  pp. 

45-132  (1950). 
Hennig,  W.    Kopulationsapparat  der  Cyclorrhapha.   Zeitschr.   Morph.  Oekol. 

Tiere,  Berlin,  31,  pp.  328-370  (1936). 
Keilin,  D.  Larves  de  Dipteres  Cyclorhaphes.   184  pp.  (1915). 
Wahlgren,  E.  Aschiza.  Ent.  Tidskr.,  30,  86  pp.  (1909). 
Zimin,  L.  Cyclorrhaphous  Larvae.   115  pp.  (1948).   (In  Russian) 

LONCHOPTERIDAE 

Aczel,  M.  Musidoridae.  Ann.  Mus.  Nat.  Hungarici,  33,  pp.  109-121  (1940). 
Collin,  J.  E.   Lonchoptera  (British).   Ent.  Mon.  Mag.,  74,  pp.  60-65  (1938). 
Curran,  C.  H.    Lonchopteridae    (North  America).    American   Mus.  Novit., 

696,  7  pp.  (1934). 
Czerny,  L.  Musidoridae.  Fliegen  Palaearkt.  Reg.,  30,  16  pp.  (1934). 
Duda,  6.  Lonchoptera.  Konowia,  6,  pp.  89-99  (1927). 

Lundbeck,  W.  Lonchopteridae  (Denmark).  Dipt.  Danica,  5,  pp.  1-18  (1916). 
Meijere,  J.  C.  H.  de.  Lonchopteridae  (Palaearctic).  Tijdschr.  Ent.,  49,  pp.  44- 

98  (1906). 

PHOROIDEA 

Abreu,  E.  S.  Phoridae  (Canary  Isl.).  Mem.  Acad.  Cienc,  Barcelona,  17,  no.  1, 

90  pp.  (1921). 
Becker,  T.   Phoridae  (Europe).    Abh.  K.  K.  zool.-bot.  Ges.  Wien,  1,  100  pp. 

(1901). 
Bohart,  G.  E.  Phoridae  (Guam).  Proc.  U.  S.  Nat.  Mus.,  96,  no.  3205,  pp.  397- 

416  (1947). 
Borgmeier,  T.  Phoridae.  Arch.  Mus.  Nac.  Rio  Janeiro,  24,  pp.  323-346  (1923); 
25,  pp.  85-281  (1925). 

Phoridae  (Brazil).    Vozes  de  Petropolis,  17,  15  pp.  (1923).    Bol.  Mus. 
Nac.  Rio  Janeiro,  1,  pp.  167-202  (1924);  2,  pp.  39-52  (1926). 

Phorideos  myrmecophilos.    Arch.  Inst.  Biol.  Sao  Paulo,  1,  pp.  159-192 
(1928);  4,  pp.  209-228  (1931).  Rev.  Ent.  Rio  Janeiro,  6,  pp.  23-37  (1936). 
Xanionotum.   Ibid.,  2,  pp.  369-380  (1932). 
Ueber  attophile  Phoriden.  Zool.  Anz.,  82,  pp.  493-517  (1929). 
Melaloncha.  Rev.  Ent.  Rio  Janeiro,  4,  pp.  167-189  (1934);  9,  pp.  39-53 
(1938). 
Coniceromyia.   Ibid.,  21,  pp.  281-299  (1950). 
Borgmeier,  T.,  and  H.  Schmitz.    Phoridae  (Brazil).    Zeitschr.  Deutsche  Ver. 

Sao  Paulo,  3,  pp.  127-181  (1922). 
Brues,  C.  T.   Phoridae  (Indo-Australian).    Ann.  Mus.  Nat.  Hungarici,  3,  pp. 
541-555  (1905). 

Phoridae  (North  America).  Trans.  American  Ent.  Soc,  29,  pp.  331-404 
(1903). 
Phoridae.  Gen.  Insectorum,  44,  21  pp.  (1906). 

Systematic  Affinities  of  Phoridae.    Biol.  Bull.,  12,  pp.  349-359  (1907). 
Phoridae  (Formosa).  Ann.  Mus.  Nat.  Hungarici,  9,  pp.  530-559  (1911). 
Psyche,  31,  pp.  206-223  (1924). 
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Catalogue  of  Phoridae.  Bull.  Wisconsin  Nat.  Hist.  Soc,  12,  pp.  85-152 
(1915). 

Aphiochaeta.   Ins.  Inscit.  Menstr.,  6,  pp.  183-194  (1916). 

Phoridae  (Grenada).  Bull.  Mus.  Comp.  Zool.,  62,  pp.  499-506  (1919). 

Phoridae  (Philippines).  Proc.  American  Acad.  Arts  Sci.,  70,  pp.  365-466 
(1936). 

Phoridae  (Neotropical).   Psyche,  51,  pp.  151-161  (1944). 

Phoridae  (Connecticut).  Geol.  Nat.  Hist.  Surv.  Connecticut,  75,  pp.  33- 
85  (1950). 
Collin,  J.  E.   Phoridae  (Seychelles).    Trans.  Linn.  Soc.  London,  (2)   15,  pp. 

105-118  (1912). 
Enderlein,  G.   Phoridae  (Southern  Brazil).   Stettiner  Ent.  Ztg.,  73,  pp.  16-45 
(1912).     (Critique:   Borgmeier,   Rev.   Ent.   Rio   Janeiro,   5,   pp.   427-470 
(1935)). 
Kemner,  N.  A.  Fliigeln  der  Termitoxenien.  6  Congr.  Int.  Ent.,  Madrid,  1935, 

pp.  275-294  (1940). 
Leruth,  R.  Phoridae  (Belgium).  Bull.  Mus.  Roy.  Hist.  Nat.  Belgique,  12,  no. 

36,23  pp.  (1936). 
Lundbeck,  W.    Phoridae   (Denmark).    Dipt.  Danica,  6,  pp.  69-447    (1922). 

Aphiochaeta  (Denmark).  Vidensk.  Medd.  Dansk  Naturh.  Foren.,  71,  pp. 
1-34  (1920). 

New  Phoridae  (Denmark).   Ibid.,  72,  pp.  129-143  (1921). 
Malloch,  J.  R.    British  Phoridae.    Ann.  Scott.  Nat.  Hist,   1910,  pp.   15-21, 
87-92. 

Phoridae  (U.  S.).  Proc.  U.  S.  Nat.  Mus.,  43,  pp.  411-529  (1913). 
Meijere,  J.  C.  H.  de.    Puliciphora.    Zool.  Jahrb.  Suppl.,   15,   1,  pp.   141-154 

(1912). 
Patton,  W.  S.   Aphiochaeta  (India).    Jour.  Indian  Med.  Res.,  9,  pp.  683-691 

(1922). 
Schmitz,  H.    Myrmecophilous  Phoridae.    Zool.  Jahrb.  Syst.,  37,  pp.  509-566 
(1914). 

Myrmecophilous  and  Termitophilous  Phoridae.  Jaarb.  Natuurh. 
Genootsch.  Limburg,  1913,  pp.  123-133  (1914).  Deutsche  Ent.  Zeitschr., 
1915,  pp.  465-507. 

Thaumatoxena.   Zool.  Anz.,  45,  pp.  548-564  (1915). 

Termitophilous  Diptera.  Zool.  Jahrb.  Syst.,  39,  pp.  211-266  (1916). 

Keys  to  European  Phoridae.  Jaarb.  Natuurh.  Genootsch.  Limburg,  1917, 
pp.  79-150;  1918,  pp.  146-164;  1919,  pp.  91-154. 

Ecitophilous  Phoridae.  Publ.  Mus.  Nac.  Rio  Janeiro,  4,  29  pp.  (1924). 

Phoridae.  Natuurh.  Maandbl.,  13,  pp.  138-143,  148-150  (1924);  15, 
6  pp.  (1926);  16,  76  pp.  (1927);  17,  26  pp.  (1928);  29,  20  pp.  (1940); 
30,  7  pp.  (1941);  37,  pp.  37-44  (1948). 

New  Phoridae.   Encycl.  Ent.  (B)  II,  2,  pp.  73-85  (1925). 

Phoridae  (Formosa).   Ent.  Mitt,  15,  pp.  46-57  (1926). 

Phoridae  (Freiburg).   Mem.  Soc.  Fribourg,  1,  pp.  117-136  (1926). 

Trineura  (Palaearctic).  Konowia,  6,  pp.  144-160  (1927). 

Sciadoceridae  and  Phoridae  (Patagonia).  Diptera  of  Patagonia  and  South 
Chile,  6,  fasc.  1,  42  pp.,  British  Mus.  (1929);  fasc.  2,  6  pp.  (1931). 

Phoridae.  Revision  der  Phoriden,  Dummler's,  Berlin  u.  Bonn.,  211  pp. 
(1929). 
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Nepenthes  Phoriden.    Arch.  Hydrobiol.  Suppl.,  9,  pp.  449-471   (1932). 
Neue  Europaische  Phoriden.   Tijdschr.  Ent.,  78,  pp.  79—94  (1935). 
Neue  Phoriden  (Palaearctic).  Broteria,  31,  pp.  5-16  (1935). 
Paraspinophora.  Ibid.,  31,  pp.  155-173  (1935). 

Phoridae  (Portugal).   Ibid.,  34,  pp.  163-179  (1938);  35,  pp.  8-17,  180- 
193  (1939);  36,  pp.  49-74  (1940). 
Misotermes.  Treubia,  16,  pp.  369-391  (1938). 

Phoridae   (Ireland).    Proc.  Roy.  Irish  Acad.,  44,  sect.  B,  pp.   173-204 
(1938). 
Phoridae.  Fliegen  Palaearkt.  Reg.,  33,  pp.  1-240  (1938-49). 
Termitoxeniidae.    Broteria,  34,  pp.  22-40,  55-70,   132-162   (1938);  35, 
pp.  53-63,  133-148  (1939).    6  Congr.  Int.  Ent.,  Madrid,  1935,  pp.  9-15 
(1940). 
Phoridae  (New  Zealand).   Natuurh.  Maandbl.,  28,  31  pp.  (1939). 
Phoridae   (Madeira,  Azores).    Broteria,  37,  pp.   151-160   (1941). 
Phoridae  (Austria).   Ann.  Naturh.  Mus.  Wien,  56,  pp.  375-399  (1948). 
Phoridae,  Smaller  Genera.  Rev.  Ent.  Rio  Janeiro,  20,  pp.  237-252  (1949). 
Silva  Figueroa,  C.  Phoridae  (Chile).  Bol.  Mus.  Nac.  Chile,  9,  pp.  5-21  (1916). 
Silvestri,  F.   Phoridae  termitofili  dei  Brasile.   Acta  Pontificia  Accad.  Sci.,  10, 

pp.  281-295  (1946). 
Tragardh,  I.  Thaumatoxena.  Ark.  Zool.,  4,  12  pp.  (1908). 

Cryptopteromyia.    Zool.  Jahrb.  Syst.,  28,  pp.  329-348  (1909). 
Wasmann,  E.   Termitoxenia.   Zeitschr.  Wiss.  Zool.,  70,  pp.  289-298  (1901). 

Termitoxeniiden    (Orient).    Ann.   Soc.   Ent.   Belgique,   57,   pp.    16-22 
(1913). 
Wood,  J.  H.  Notes  on  British  Phora.   Ent.  Mon.  Mag.,  42,  pp.  186-196,  262- 
266  (1906);  48,  pp.  94-99,  166-180  (1912). 

SYRPHID.E 

Andreu,  J.  Spanish  Syrphidae.   Bol.  Soc.  Ent.  Espaha,  9,  pp.  98-126  (1926). 
Andries,  M.   Microdon.    Zeitschr.  Wiss.  Zool.,  103,  pp.  299-361   (1912). 
Banks,  N.,  C.  T.  Greene,  W.  L.  McAtee  and  R.  C.  Shannon.  Syrphidae  (Dis- 
trict of  Columbia).  Proc.  Biol.  Soc.  Washington,  29,  pp.  173-204  (1916). 
Bean,  J.  L.    Tubifera  (Eristalis)  Hypopygium.    Canadian  Ent.,  81,  pp.  140— 

152  (1949). 
Becker,  T.   Helophilus.    Berliner  Ent.  Zeitschr.,  55,  pp.  213-232  (1910). 

Neue  Syrphidae.    Mitt.  Zool.  Mus.  Berlin,  10,  pp.  1-93  (1921). 
Bezzi,  M.   Syrphidae  (West  Africa).   Ann.  Mus.  Civ.  Genova,  45,  pp.  400-443 

(1912). 
Syrphidae  of  the  Ethiopian  Region.    146  pp.,  British  Mus.  (1915). 
Platynochaetus.  Mem.  Soc.  Ent.  Italiana,  3,  pp.  215-227  (1925). 
Ethiopian  Syrphidae.    Broteria,  ser.  Zool.,  18,  pp.  131-142  (1920);   19, 

pp.  5-22  (1921). 
Bhatia,  M.  L.    Aphidophagous   Syrphid   Larvae.    Parasitol.,   31,  pp.   79-129 

(1939). 
Campbell,  R.  E.,  and  W.  M.   Davidson.    Aphidophagous   Syrphidae.    Bull. 

Southern  California  Acad.  Sci.,  23,  pp.  3-9,  59-71  (1924). 
Carrera,  M.,  H.  de  Souza  Lopes  and  J.  Lane.    Microdon tinae  (Neotropical). 

Rev.  brasil.  Biol.  Rio  Janeiro,  7,  pp.  471-486  (1947). 
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Cheng,  C.  T.    Syrphidae   (China).    Biol.  Bull.  Fukien  Univ.,   1,  pp.   41-70 

(1940).   (In  Chinese) 
Cole,  F.  R.  Sphegina.  Ent.  News,  35,  pp.  39-44  (1924). 
Curran,  C.  H.   Syrphus.   Canadian  Ent.,  53,  pp.  152-159  (1921). 

Nearctic  Pipiza.  Proc.  California  Acad.  Sci.,  (4)  11,  pp.  345-393  (1921). 

Brachyopa.    Ann.  Ent.  Soc.  America,  15,  pp.  239-255  (1922). 

New  Chilosia  (Canada).   Canadian  Ent.,  54,  p.  19-20,  67-72  (1922). 

Pipizella.  Trans.  American  Ent.  Soc,  49,  pp.  339-345  (1923). 

Chrysotoxum.   Canadian  Ent,  56,  pp.  34-40  (1924). 

Cynorhina.   Ibid.,  56,  pp.  193-196  (1924). 

Neoascia.  Proc.  Ent.  Soc.  Washington,  27,  pp.  51-62  (1925). 

Syrphidae   (North  America).    Kansas  Univ.  Sci.   Bull.,    15,  pp.   1-216 
(1924). 

Volucella.    Ann.  Ent.  Soc.  America,  19,  pp.  50-66  (1926).    American 
Mus.  Novit.,  413,  23  pp.  (1930);  1027,  7  pp.  (1939);  1028,  17  pp.  (1939). 

Syrphidae    (South  Africa).    Bull.  American  Mus.  Nat.   Hist.,  57,  pp. 
44-83  (1927). 

Syrphidae  (Malaya,  Borneo).   Jour.  Fed.  Malay  States  Mus.,  14,  pp.  141— 
324  (1928);  16,  pp.  290-376  (1931). 

Baccha.  American  Mus.  Novit,  403,  16  pp.  (1930) ;  1041,  12  pp.  (1939). 

Eristalinae.  Ibid.,  411,  27  pp.  (1930). 

Mesogramma.  Ibid.,  405,  14  pp.  (1930). 

Syrphidae  (West  Indies,  Central  America).   Ibid.,  416,  11  pp.  (1930). 

Syrphidae  (Neotropical).  Ibid.,  882,  17  pp.  (1936);  1086,  14  pp.  (1940). 

Syrphidae  (African).  Ibid.,  1025,  11  pp.  (1939);  1026,  10  pp.  (1939). 

Syrphidae  (North  America).    Bull.  American  Mus.  Nat.  Hist,  78,  pp. 
243-304  (1941). 

Syrphidae  (Guadalcanal).   American  Mus.  Novit,  1364,  17  pp.  (1947). 

Spilomyia  (North  America).   Ibid.,  1492,  pp.  1-11  (1951). 
Curran,  C.  H.,  and  C.  L.  Fluke.    Helophilus  (Nearctic).    Trans.  Wisconsin 

Acad.  Sci.,  22,  pp.  207-281  (1926). 
Davidson,  W.  M.    Melanostoma.    Trans.  American  Ent.  Soc,  48,  pp.  35-47 

(1922). 
Drensky,  P.   Syrphidae  (Bulgaria).   Mitt.  Bulgarischen  Ent.  Ges.,  8,  pp.  109— 

131  (1934).    (In  Bulgarian) 
Efflatoun,  H.  C.  Syrphidae  (Egypt).  Mem.  Soc.  Roy.  Ent.  Egypte,  2,  fasc.  1, 
123  pp.  (1922).   Bull.  Soc.  Roy.  Ent.  Egypte,  18,  pp.  274-283  (1926);  19, 
pp.  295-304  (1936). 
Ferguson,  E.  W.   Syrphidae  (Australia).   Proc.  Linn.  Soc.  New  South  Wales, 

51,  pp.  137-183,  517-544  (1926). 
Fluke,  C.  L.    Syrphidae  (Wisconsin).    Trans.  Wisconsin  Acad.  Sci.,  20,  pp. 
215-253  (1921). 

Xanthogramma.   Ibid.,  26,  pp.  289-310  (1931). 

Syrphus  (America).  Ibid.,  28,  pp.  63-128  (1933). 

High   Altitude  Syrphids.    Ann.   Ent.   Soc.   America,   23,   pp.    133-144 
(1930). 

Epistrophe.   Ent.  Americana,  15,  pp.  1-56  (1935). 

New  Syrphids  (South  America).    American  Mus.  Novit,  941,   14  pp. 
(1937). 
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New  Syrphids  (North  and  Central  America).    Ann.  Ent.  Soc.  Amer- 
ica, 32,  pp.  365-375  (1939). 

Syrphini  Related   to  Syrphus    (Neotropical).    American   Mus.  Novit., 
1201,  24  pp.  (1942). 

Melanostomini  (Neotropical).  Ibid.,  1272,  29  pp.  (1945). 

Syrphids  (Alaska).    Proc.  U.  S.  Nat.  Mus.,  100,  no.  3256,  pp.  39-54 
(1949). 

Syrphus,  Male  Genitalia.   Trans.  Wisconsin  Acad.  Sci.,  40,  pp.  115-148 
(1950). 

Volucella.    American  Mus.  Novit.,  1503,  33  pp.  (1951). 
Fluke,  C.  L.,  and  F.  M.  Hull.   Cheilosia,  Subgenus  Chilomyia.   Trans.  Wis- 
consin Acad.  Sci.,  36,  pp.  327-347  (1946). 

Cartosyrphus  (North  America).   Ibid.,  37,  pp.  221-263  (1947). 
Frey,  R.   Syrphinae.  Notulse  Ent.,  25,  pp.  152-172  (1945). 
Hase,  A.   Eristalis  Larvae.   Zool.  Anz.,  68,  pp.  33-51  (1926). 
Heiss,  E.  M.    Syrphidae,  Larvae  and  Pupae.    Bull.  Univ.  Illinois,  36,  142  pp. 

(1938). 
Herve-Bazin,  J.   Syrphidae  (Belgian  Congo).   Rev.  Zool.  Africaine,  3,  pp.  68- 
102,  279-298  (1913). 

Syrphidae  (Japan).    Ann.  Soc.  Ent.  France,  83,  pp.  398-416  (1914). 

Lathryophthalmus.  Ann.  Sci.  Nat.  (Zool.),  Paris,  (10)  6,  pp.  125-152 
(1923). 

Syrphides   (French  Indo-China).    Encycl.  Ent.   (B)   II,  3,  pp.  61-110 
(1926). 
Hike,  J.  S.  Alaskan  Helophilus.  Ohio  Jour.  Sci.,  23,  pp.  192-200  (1923). 
Hull,  F.  M.  Eristalis  (North  America).  Ibid.,  25,  pp.  11-42,  285-310  (1925). 

Didea.   Ann.  Ent.  Soc.  America,  18,  pp.  277-280  (1925). 

Syrphidae  (Samoa).  Insects  of  Samoa,  6,  fasc.  4,  pp.  191-198,  British 
Mus.  (1929). 

New  Syrphidae.  Trans.  American  Ent.  Soc,  56,  pp.  139-150  (1930). 

Sphegina.  Ibid.,  61,  pp.  373-382  (1935). 

Check-list  of  Syrphids  (Australia).  Jour.  Fed.  Malay  States  Mus.,  13, 
pp.  190-212  (1936). 

Check-list  of  Syrphids  (Oceania).  Occ.  Pap.  Bishop  Mus.,  13,  pp.  79-87 
(1937). 

Exotic  Syrphid  Flies.  Psyche,  44,  pp.  12-32  (1937).  Jour.  Washington 
Acad.  Sci.,  27,  pp.  165-176  (1937). 

Syrphid  Flies  (Madagascar).  Proc.  Acad.  Nat.  Sci.  Philadelphia,  92, 
pp.  309-334  (1941). 

New  Syrphidae.  Psyche,  48,  pp.  149-165  (1941);  49,  pp.  19-24,  84-107 
(1942). 

Meromacrus.  American  Mus.  Novit.,  1200,  10  pp.  (1942).  Bull.  Mus. 
Hist.  Nat.  Javier  Prado,  9,  pp.  104-118  (1945). 

Volucella  and  Microdon.  Ann.  Mag.  Nat.  Hist.,  (11)  10,  pp.  18-40, 
702-720  (1943). 

Mesogramma.  Ent.  Americana,  23,  pp.  1-41  (1943).  American  Mus. 
Novit.,  1480,  22  pp.  (1951). 

Baccha.  Ent.  Americana,  23,  pp.  42-98  (1943);  27,  pp.  89-291  (1949). 
Bull.  Brooklyn  Ent.  Soc,  39,  pp.  56-64  (1944).  Rev.  Ent.  Rio  Janeiro,  18, 
pp.  395-410  (1947). 
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Syrphidae  in  British  Museum.   Ann.  Mag.  Nat.  Hist.,  (11)  11,  pp.  21- 
61  (1944);  (12)  3,  pp.  603-624  (1950). 
Microdon  in  British  Museum.   Ibid.,  (11)  11,  pp.  241-261  (1944). 
Syrphidae  in  Museum  of  Comparative  Zoology.    Psyche,  51,  pp.  22-45 
(1944). 

Syrphidae    (South   America).    Rev.   Ent.    Rio   Janeiro,    15,   pp.   34-54 
(1944). 
Quichuana.   American  Mus.  Novit.,  1317,  17  pp.  (1946). 
Lepidostola.   Ibid.,  1326,  15  pp.  (1946). 

Syrphidae  (Neotropical).   Ent.  News,  59,  pp.  1-12  (1948);  60,  pp.  225- 
234  (1949). 
Some  Syrphidae.  Psyche,  54,  pp.  230-240  (1947). 
Some  Volucella.   Ibid.,  56,  pp.  26-40  (1949). 
New  Eristalinse.   Ibid.,  56,  pp.  120-138  (1949). 

Genera  of  Syrphidae,  Recent  and  Fossil.   Trans.  Zool.  Soc.  London,  26, 
pp.  257-408  (1949). 

Some  Syrphidae  (South  America).   Rev.  Ent.  Rio  Janeiro,  21,  pp.  225- 
236  (1950). 

Mesogramma    (Neotropical).     American    Mus.    Novit,    1480,    22    pp. 
(1951). 
Hull,  F.  M.,  and  C.  L.  Fluke.    Cheilosia  and  Hiatomyia.    Bull.  American 

Mus.  Nat.  Hist.,  94,  pp.  303-401  (1950). 
Johnson,  C.  W.    Syrphidae  (New  England).    Psyche,  23,  pp.  75-80,  159-163 
(1916). 

Chrysotoxum  (New  England).    Occ.  Pap.  Boston  Soc.  Nat.  Hist.,  5, 
pp.  97-100  (1924). 
Jones,  P.  R.   Syrphidae  (Nebraska).   Jour.  New  York  Ent.  Soc.  15,  pp.  87-100 
(1907). 

Syrphidae  (Colorado).  Ann.  Ent.  Soc.  America,  10,  pp.  219-231  (1917). 
Bull.  Colorado  Agr.  Exp.  Sta.,  269,  72  pp.  (1922). 
Kanervo,  E.   Syrphidae  (Siberia).    Ann.  Ent.  Fennici,  4,  pp.  145-170  (1938). 
Kertesz,  K.  Ceria  (South  America).  Termes.  Fiizet.,  25,  pp.  85-90  (1902). 

Syrphidae    (Hungary).    Rovartani  Lapok.,  .22,  pp.    1-12    (1915).     (In 
Magyar) 
Kruger,  F.    Biology  of  Syrphid  Larvae.    Zeitschr.  Morph.  Oekol.   Tiere,  6, 

pp.  83-149  (1926). 
Lane,  J.,  and  M.  Carrera.   Cerioides.   Rev.  Ent.  Rio  Janeiro,  14,  pp.  167-173 

(1943). 
Latta,  R.,  and  F.  R.  Cole.   Eumerus.  Mon.  Bull.  Dept.  Agric.  California,  22, 

pp.  142-152  (1933). 
Lundbeck,  W.    Syrphidae  (Denmark).   Dipt.  Danica,  5,  pp.  18-591  (1916). 
Malloch,  J.  R.  Sphegina.  Ent.  News,  33,  pp.  266-270  (1922).  Proc.  Biol.  Soc. 

Washington,  35,  pp.  141-144  (1922). 
Matsumura,   S.,  and  J.   Adachi.    Economic   Syrphidae    (Japan).    Ent.   Mag. 
Kyoto,  2,  pp.  1-36  (1916);  2,  pp.  133-152  (1917);  3,  pp.  14-46  (1917); 
3,  pp.  128-144  (1919). 
Metcalf,  C.  L.   Syrphidae,  Life-histories.   Ohio  Nat,  11,  pp.  337-344  (1911); 
12,  pp.  397-404,  477-488,  533-541  (1912);  13,  pp.  81-91  (1913). 
Syrphidae  (Ohio).   Ohio  Univ.  Bull.,  17,  no.  31,  pp.  1-123  (1913). 
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Syrphidae  (Maine).    Bull.  Maine  Exp.  Sta.,  253,  pp.   193-264   (1916); 
263,  pp.  153-176  (1917). 

Syrphidae  (North  Carolina).   Jour.  Elisha  Mitchell  Soc,  32,  pp.  95-112 
(1916). 

Syrphidae,  Male  Genitalia.    Ann.  Ent.  Soc.  America,   14,  pp.   169-214 
(1921). 
Miller,  D.  Syrphidae  (New  Zealand).  Trans.  New  Zealand  Inst.,  53,  pp.  289— 

333  (1921). 
Osburn,  R.  C.    Syrphidae  (British  Columbia).    Canadian  Ent.,  40,  pp.   1-14 

(1908). 
Paramonov,  S.  Merodon.  Encycl.  Ent.  (B)  II,  2,  pp.  143-160  (1925). 

Lampetia  (Merodon).  Trav.  Mus.  Zool.  Kiev,  17,  pp.  3-13  (1936).    (In 
Russian) 
Pereira  Barretto,  M.,  and  J.  Lane.    Microndotinae.    Rev.  Ent.  Rio  Janeiro, 

18,  pp.  139-148  (1947). 
Sack,  P.    Salpinogaster  and  Meromacrus.    Zool.  Jahrb.  Syst.,  43,  pp.  235-272 
(1920). 

Syrphidae  (Paraguay).   Arch.  Naturg.,  Abt.  A,  87,  Heft  3,  pp.  127-149 
(1921). 

Syrphidae  (Formosa).   Ibid.,  87,  Heft  11,  pp.  258-276  (1922).   Stettiner 
Ent.  Ztg.,  88,  pp.  305-320  (1927).   Konowia,  7,  pp.  182-190  (1928). 

Syrphidae  (Philippines,  Malaya).    Philippine  Jour.  Sci.,  29,  pp.  563-596 
(1926). 

Syrphidae  (Palaearctic).    Tierwelt  Deutschlands,  20,  pp.  1-142   (1930). 
Fliegen  Palaearkt.  Reg.,  31,  451  pp.  (1928-1932). 

Neue  Syrphiden  aus  Mandschukuo.  Ann.  Morph.  Taxon.  Ent.,  8,  pp. 
186-192  (1941). 
Shannon,  R.  C.  Syrphidae.  Proc.  Ent.  Soc.  Washington,  19,  pp.  101-113 
(1916).  Proc.  Biol.  Soc.  Washington,  29,  pp.  195-203  (1916).  Bull.  Brook- 
lyn Ent.  Soc,  16,  pp.  65-72,  120-128  (1921);  17,  pp.  30-42  (1922);  18, 
pp.  17-21  (1923). 

Chilosia  (North  America).   Ins.  Inscit.  Menstr.,  10,  pp.  117-145  (1922). 

Ceriodinae.  Ins.  Inscit.  Menstr.,  13,  pp.  48-65  (1925).  Jour.  Washington 
Acad.  Sci.,  17,  pp.  38-55  (1927). 

Sphecomyia.  Pan-Pacific  Ent.,  2,  pp.  43-44  (1925). 

Xylotinae.  Proc.  U.  S.  Nat.  Mus.,  69,  art.  9,  52  pp.  (1926). 

Chrysotoxinae.  Ibid.,  69,  art.  11,  20  pp.  (1926). 

Syrphidae  (South  America).   Ibid.,  70,  art.  9,  34  pp.  (1927). 

Temnostoma.   Proc.  Ent.  Soc.  Washington,  41,  pp.  215-224  (1939). 
Shannon,  R.  C,  and  D.  Aubertin.    Syrphidae  (Patagonia).    Diptera  of  Pata- 
gonia and  South  Chile,  6,  fasc.  3,  pp.  120-170,  British  Mus.  (1933). 
Shiraki,  T.    Syrphidae  (Japan).    Mem.  Taihoku  Imp.  Univ.,  Ent.,  1,  446  pp. 

(1930). 
Speiser,  P.   Ueber  einige  Syrphiden.   Wiesbaden  Jahrb.  Ver.  Naturk.,  66,  pp. 
117-146  (1914). 

Beitrage  zur  Syrphiden.  Weiner  Ent.  Ztg.,  41,  pp.  42-55  (1924). 
Stackelberg,  A.    Syrphidae   (Petrograd).    Rev.  Russe  Ent.,  15,  pp.   197-217 
(1915). 

Zelima  (=  Xylota).   Deutsche  Ent.  Zeitschr.,  1925,  pp.  279-288. 

Cynorrhina  (Palaearctic).   Konowia,  7,  pp.  252-258  (1928). 


CLASSIFICATION   OF   INSECTS  501 

Suster,  P.  M.    Syrphides  de  Roumanie.    Bull.  Sect.  Sci.  Acad,  roumaine,  25, 

pp.  557-570  (1923);  28,  pp.  668-675  (1926). 
Szilady,  Z.  Syrphidae  (Palaearctic).   Ann.  Mus.  Nat.  Hungarici,  33,  pp.  54-70 

(1940). 
Telford,  H.  S.  Syrphidae  (Minnesota).  Tech.  Bull.  Univ.  Minnesota  Exp.  Sta., 

140,  76  pp.  (1939). 
Thornley,  A.    Syrphidae  (Cornish).    Trans.  Soc.  British  Ent.,  Southampton, 

2,  pp.  87-114  (1935). 
Verrall,  G.  H.  Syrphidae.  British  Flies,  8,  pp.  127-676  (1901). 

Callicera.  Trans.  Ent.  Soc.  London,  1913,  pp.  323-333. 
Wahlgren,  E.   Syrphidae  (Sweden).   Ent.  Tidskr.,  30,  pp.  1-86  (1929). 
Wehr,  E.  E.    Syrphidae  (Nebraska).    Univ.  Stud.  Nebraska,  22,  pp.  119-162 

(1924). 
Wheeler,  W.  M.    Microdon.    Jour.  New  York  Ent.  Soc,    16,  pp.   202-213 


(1908). 


CONOPID^ 


Aldrich,  J.  M.  Stylogaster.  Proc.  U.  S.  Nat.  Mus.,  78,  no.  2852,  27  pp.  (1930). 
Banks,  N.  Zodion  and  Myopa.  Ann.  Ent.  Soc.  America,  9,  pp.  191-200  (1916). 
Becker,  T.  Neue  Conopidae.   Konowia,  1,  pp.  195-208,  282-295  (1922). 
Bohart,  R.  M.  Dalmannia.   Pan-Pacific  Ent.,  14,  pp.  132-136  (1938). 

Physocephala  of  Western  U.  S.   Ibid.,  17,  pp.  141-144  (1941). 
Brunetti,  E.  New  African  Conopidae.   Ann.  Mag.  Nat.  Hist.,  (9)  15,  pp.  97- 

112  (1925);  16,  pp.  101-112  (1925). 
Camras,  S.   Zodion.  Pan-Pacific  Ent,  20,  pp.  121-128  (1944). 

Occemyia  (North  America).    Ann  Ent.  Soc.  America,  38,  pp.  216-222 
(1945). 
Chen,  S.  H.  Conopidae  (China).  Notes  Ent.  Chinoise,  6,  pp.  161-231  (1939). 
Krober,  O.    Physocephala,  Melanosoma,  Dalmannia.    Arch.  Naturg.,  Abt.  A, 
80,  Heft  10,  pp.  43-94  (1914). 

Physocephala  (Africa,  North  America).    Ibid.,  80,  Heft  11,  pp.  81-110 
(1914). 
Conopidae,  Smaller  Genera.   Ibid.,  81,  Heft  I,  pp.  35-89  (1915). 
Physocephala  (Indo-Australian,  South  America).   Ibid.,  81,  Heft  4,  pp. 
84-145  (1915). 

Conops   (North  and  South  America).    Ibid.,  81,  Heft  5,  pp.   121-160 
(1915). 
Myopa,  Conops,  Occemyia.    Ibid.,  81,  Heft  7,  pp.  23-107  (1916). 
Conops  (Palaearctic).   Ibid.,  81,  Heft  11,  pp.  35-60  (1916). 
Conopidae,  Subfamilies.   Ibid.,  83,  Heft  7,  pp.  141-143  (1919). 
Catalogue  of  Conopidae.    Ibid.,  83,  Heft  8,  pp.  1-91;  Heft  9,  pp.  1-52 
(1919). 
Stylogaster.  Ent.  Mitt.,  3,  pp.  338-353  (1914). 

Conopidae  (Egypt).  Bull.  Soc.  Roy.  Ent.  Egypte,  1923,  pp.  57-70  (1924). 
Conopidae.   Fliegen  Palaearkt.  Reg.,  35,  48  pp.  (1924-1925). 
Conopidae  (Philippines).   Philippine  Jour.  Sci.,  34,  pp.  331-347  (1927). 
Conopidae.   Konowia,  6,  pp.  122-143  (1927). 

Conopidae  (Central  Europe).    Tierwelt  Deutschlands,  20,  pp.  119-142 
(1930). 
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Conopidae  (South  Africa).  Ann.  Transvaal  Mus.,  14,  pp.  49-102  (1931). 
Konowia,  12,  pp.  272-288  (1933). 

Conopidae   (Northwest  China).    Ark.  Zool.,  26,  A,  no.  8,  pp.   15-18 
(1934). 

Conopidae,  Catalogue  and  Key.  Acta  Inst.  Mus.  Zool.  Univ.  Atheniensis, 
1,  pp.  121-159  (1936). 

Conopidae.    Ann.  Mag.  Nat.  Hist.,  (11)  4,  pp.  362-395,  454-468,  525- 
544,  594-607  (1939);  (11)  5,  pp.  64-82,  203-245  (1940). 
Meijere,  J.  C.  H.  de.   Conopidae.   Tijdschr.  Ent.,  46,  pp.  144-225  (1903);  55, 

pp.  184-207  (1912). 
Ouchi,  V.   Conopidae  (China).    Jour.  Shanghai  Sci.  Inst.,  (3)  4,  pp.  191-214 

(1939). 
Parsons,  C.T.    Conopidae   (West  Indies,   Bermuda).    Psyche,  47,  pp.   27-37 
(1940). 

Classification  of  Conopidae  (North  America).   Ann.  Ent.  Soc.  America, 

41,  pp.  223-246  (1948). 

Seguy,  E.  Conopidae  (Western  Europe).  Encycl.  Ent.  (A),  9,  pp.  9-52  (1928). 

Generic  Synopsis  of  Conopidae  (Holarctic).    Livre  Jubil.  Bouvier,  pp. 

299-302  (1936). 

Souza  Lopes,  H.  de.    Stylogaster.    Arch.  Inst.  Biol.  Veg.  Rio  Janeiro,  3,  pp. 

257-293  (1937). 
Szilady,  Z.    Conopidae  (Hungary).    Math.  Termeszet.  Ert.,  41,  pp.  215-229 

(1925).   (In  Hungarian) 
Tonnoir,  A.    Conopidae  de  Belgique.    Bull.  Soc.  Ent.  Belgique,  3,  pp.  67-78 

(1921). 
Van  Duzee,  M.  C.   Conopidae  (North  America).   Proc.  California  Acad.  Sci., 
(4)  16,  pp.  573-604  (1927). 

Conopidae  (Rocky  Mountains).    Ann.  Ent.  Soc.  America,  27,  pp.  315— 
323  (1934). 
Van  Schuytbroeck,  P.    Conopidae.   Expl.  Pare  Nat.  Albert,  Brussels,  70,  pp. 
21-25  (1951). 

PIPUNCULIDAE 

Aczel,  M.   Dorylaidae.    Zool.  Anz.,  125,  pp.  15-23,  49-69  (1939);  132,  pp. 
149-170  (1940).  Deutsche  Ent.  Zeitschr.,  1943,  pp.  1-27. 
Tomosvaryella.    Ann.  Hist.  Nat.  Hungarici,  37,  pp.  75-130  (1944). 
Dorylaidae.    Acta  Zool.  Lilloana,  Tucuman,  6,  pp.  5-168  (1948). 
Becker,  T.    New  Pipunculidae.    Wiener  Ent.  Ztg.,  38,  pp.  123-132,  149-167 

(1921). 
Cresson,  E.  T.  Pipunculidae  (North  America).  Trans.  American  Ent.  Soc.,  36, 

pp.  267-320  (1910). 
Curran,  C.  H.  Pipunculus.  Canadian  Ent.,  59,  pp.  290-303  (1927). 
Hardy,  D.  E.  Dorylaidae.  Jour.  Kansas  Ent.  Soc.,  13,  pp.  101-114  (1940);  21, 
pp.  88-91  (1948). 
Dorylaidae  (Nearctic).  Univ.  Kansas  Sci.  Bull.,  39,  pp.  1-231  (1943). 
Dorylaidae.   Jour.  Kansas  Ent.  Soc.,  20,  pp.  146-153  (1947). 
Dorylaidae  (Neotropical).    Psyche,  55,  pp.  1-15  (1948).    Jour.  Kansas 
Ent.  Soc,  21,  pp.  124-133  (1948).  Rev.  Ent.  Rio  Janeiro,  21,  pp.  433-448 
(1950). 
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New   Rhagionidae   and   Dorylaidae.    Wasmann   Coll.,    7,    pp.    129-137 
(1948). 

Dorylaidae  (Africa).   Mem.  Inst.  Roy.  Sci.  Nat.  Belgique,  (2),  fasc.  36, 
80  pp.  (1949). 
Dorylaidae.  Expl.  Pare  Nat.  Albert,  Brussels,  62,  53  pp.  (1950). 
Kertesz,  K.   Dorylaidae  (Formosa).   Ann.  Mus.  Nat.  Hungarici,  10,  pp.  285- 
299  (1912). 
Dorylaidae.  Ibid.,  13,  pp.  386-392  (1915). 
Lundbeck,  W.  Pipunculidae  (Denmark).  Dipt.  Danica,  6,  pp.  1-69  (1922). 
Perkins,  R.  C.  L.    Pipunculidae  (Australia,  Hawaii).    Bull.  Hawaiian  Sugar 

Planters  Assn.,  Ent.,  1,  pp.  123-157  (1905). 
Sack,  P.  Dorylaidae.  Fliegen  Palaearkt.  Reg.,  32,  57  pp.  (1935). 
Verrall,  G.  H.  Pipunculidae.  British  Flies,  8,  pp.  60-126  (1901). 
Wahlgren,  E.  Pipunculidae  (Sweden).  Ent.  Tidskr.,  31,  pp.  209-217  (1910). 

PLATYPEZIDAE  and  SCIADOCERID^E 

Czerny,  L.   Clythiidae.   Fliegen  Palaearkt.  Reg.,  34,  29  pp.  (1930). 

Johnson,  C.  W.   Platypezidae.   Occ.  Pap.  Boston  Soc.  Nat.  Hist,  5,  pp.  51-58 

(1923). 
Kessel,  E.  L.  Platypezina.  Wasmann  Coll.,  7,  pp.  47-64  (1948). 
Callomyia  (California).   Ibid.,  7,  pp.  139-148  (1948). 
Protoclythia.  Ibid.,  7,  pp.  257-275  (1949). 
Kessel,  E.  L.,  and  J.  V.  Karabinos.  American  Smoke  Flies,  Microsania.  Ibid., 

7,  pp.  23-30  (1947). 
Lundbeck,  W.  Platypezidae  (Denmark).  Dipt.  Danica,  7,  pp.  1-39  (1927). 
Schmitz,  H.    Sciadoceridae.   Diptera  of  Patagonia  and  South  Chile,  6,  no.  1, 

pp.  1-11,  British  Mus.  (1929). 
Tonnoir,  A.  L.  Sciadocerinae.  Rec.  Canterbury  Mus.,  3,  pp.  31-38  (1926). 
Verrall,  G.  H.  Platypezidae.   British  Flies,  8,  pp.  11-59  (1901). 

CALYPTRAT.E,  General 

Awati,  P.  H.  Chaetotaxy  in  Muscidae.  Indian  Jour.  Med.  Res.,  3,  pp.  135-148, 

510-529;  4,  pp.  123-139  (1916). 
Bedford,  G.   A.   H.    Check-list  of  Muscidae   and   GEstridae  Causing  Myiasis 

(South  Africa).  Rept.  Vet.  Res.  South  Africa,  11,  12,  pp.  483-491  (1926). 
Bezzi,  M.   Non-pupiparous  Diptera  Parasitic  on  Birds.   Parasitol.,  14,  pp.  29- 

46  (1922). 
Miodarii  superiori  (East  Africa).    Boll.  Lab.  Zool.  Agr.  Portici,  6,  pp. 

45-104  (1912). 
Brauer,  F.,  and  J.  E.  Bergenstamm.  Zweifliigler.  7  pts.,  (1880-1894),  760  pp. 

Facsimile  reprint,  Junk  (1923). 
Emden,  F.  I.  van.  Muscidae  (Ethiopia).  Bull.  Ent.  Res.,  32,  pp.  251-275  (1941). 
Anthomyiinae.    Ruwenzori  Exped.,  2,  no.  6,  pp.  325-710,  British  Mus. 

(1951). 
Greene,  C.  T.  Puparia  of  Muscoid  Flies.  Proc.  U.  S.  Nat.  Mus.,  60,  no.  2405, 

pp.  1-39  (1921).  Proc.  Ent.  Soc.  Washington,  27,  pp.  157-163  (1925). 
Hall,  D.  G.  New  Muscoids  in  U.  S.  Nat.  Museum.  Proc.  U.  S.  Nat.  Mus.,  84, 

no.  3011,  pp.  201-216(1937). 
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James,  M.  T.    Myiasis  in  Man.    U.  S.  Dept.  Agr.  Misc.  Publ.,  631,   175  pp. 

(1948). 
Malloch,  }.  R.   Exotic  Muscaridae.   Anthomyiidae.   Ann.  Mag.  Nat.  Hist.,  (9) 

7,  pp.  161-173,  420-431   (1921);  8,  pp.  225-239,  414-425  (1921);  9,  pp. 

271-280  (1922);  10,  pp.  132-143,  379-391,  573-587  (1922);  11,  pp.  664-675 

(1923);  12,  pp.  177-194  (1923).    Muscidae.    Ibid.,   (9)    12,  pp.  505-528 

(1923).    Anthomyiidae.    Ibid.,  (9)   13,  pp.  409-424  (1924);  14,  pp.  257- 

274,  513-522   (1924).    Muscarine.    Ibid.,   (9)    15,  pp.   131-142    (1925). 

Muscidae  and  Calliphoridae.  Ibid.,  (9)  16,  pp.  81-100,  361-377  (1925);  17, 

pp.  489-510  (1926);   18,  pp.  496-522   (1926);  20,  pp.  385-424   (1927); 

(10)  1,  pp.  465-494  (1928).  Key  to  Stomoxydinae.  Ibid.,  (10)  2,  pp.  307- 

319  (1928).    Sarcophagidae.    Ibid.,   (10)   2,  pp.  321-327   (1928);  4,  pp. 

249-257    (1929).    Pyrgotidae,   Calliphoridae.    Ibid.,    (10)    3,   pp.   249-280 

(1929).    Caliphoridae.    Ibid.,  (10)  3,  pp.  545-564  (1929).    Anthomyiidae, 

Calliphoridae.    Ibid.,  (10)  4,  pp.  97-120  (1929);  5,  pp.  465-484  (1930). 

Anthomyiidae.  Ibid.,  (10)  4,  pp.  322-341  (1929);  16,  pp.  217-240  (1935). 

Calliphoridae.  Ibid.,  (10)  7,  pp.  185-200  (1931).  Cylindromyiinae,  Tachin- 

iscidae.    Ibid.,  (10)  7,  pp.  314-340  (1931).    Cordyluridae.    Ibid.,  (10)   8, 

pp.  425-446  (1931);  15,  pp.  242-266  (1935).   Stomoxydinae.  Ibid.,  (10)  9, 

pp.  377-405,  421-447,  501-518  (1931).  Tachinidae.  Ibid.,  (10)  10,  pp.  297- 

330  (1932);  16,  pp.  321-343,  562-597  (1935). 
Calyptratae  (New  England).  Psyche,  31,  pp.  193-204  (1924). 
Calyptratae  of  Federated  Malay  States.  Jour.  Fed.  Malay  States  Mus.,  13, 

pp.  203-205  (1926);  14,  pp.  453-458  (1929);  16,  pp.  116-153  (1930);  17, 

pp.  646-685  (1935). 
Calyptratae    (New  Zealand).    Rec.   Canterbury   Mus.,   3,    pp.    289-331 

(1930),  377-422  (1931),  431^155  (1932).  Trans.  Roy.  Soc.  New  Zealand, 

68,  pp.  161-258  (1938). 

Calyptratae  (East  Indies).  Mem.  Mus.  Roy.  Hist.  Nat.  Belgique,  4,  fasc. 

10,  pp.  3-24  (1934). 
Nielsen,    J.    C.     Entoparasitiske    Muscidelarver.     Vidensk.    Meddel.    Dansk 

Naturh.  Foren.,  64,  pp.  215-248  (1913). 
Patton,  W.  S.   Mesopotamian  Houseflies.   Indian  Jour.  Med.  Res.,  7,  pp.  751— 

777  (1920). 
Myiasis-producing  Diptera.    Bull.  Ent.  Res.,  12,  pp.  239—261    (1921). 
Reinhard,  H.  J.    New  Muscoids.    Bull.  Brooklyn  Ent.  Soc,  32,  pp.  62-74 

(1937);  34,  pp.  61-74   (1939).    Jour.  Kansas  Ent.   Soc,    17,  pp.   57-72 

(1944);  20,  pp.  15-24,  95-126  (1947). 
Roubaud,  E.  Myiasis  of  Man  and  Animals  (Africa).  250  pp.,  Paris  (1914). 
Russell,  H.  Indian  Parasitic  Flies.  Jour.  Bombay  Nat.  Hist.  Soc,  28,  pp.  370- 

380,  703-718,  957-969  (1922). 
Seguy,  E.   Mouches  parasites  (Europe).   Encycl.  Ent.  (A)  9,  240  pp.  (1928). 

Muscidae.   Gen.  Insectorum,  205,  595  pp.  (1937). 
Senior-White,  R.  A.  Indian  Muscoids.  Rec.  Indian  Mus.,  32,  pt.  2,  pp.  65-75 

(1930). 
Shannon,  R.  C,  and  E.  Del  Ponte.    Argentine  Calyptratae.    Rev.  Inst.  Bact. 

Buenos  Aires,  4,  no.  5,  pp.  549-590  (1926);  5,  no.  1,  pp.  141-147  (1927). 
Stein,  P.   Cyclorrhapha  schizophora  (Central  Asia).    Ann.  Mus.  Zool.  Acad. 

Sci.  St.  Petersburg,  12,  pp.  318-372  (1907). 
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Tao,  S.  M.   Early  Larvae  of  Common  Flies.   American  Jour.  Hyg.,  7,  pp.  735- 

761  (1927). 
Thompson,  W.  R.  Morphogenesis  in  Muscoids.   Trans.  Ent.  Soc.  London,  77, 

pp.  195-244  (1929). 
Townsend,  C.  H.  T.    Muscoid  Taxonomy.    Smithsonian  Misc.  Coll.,  51,  no. 
1803,  138  pp.  (1908). 

New  Muscoidea  (South  America).  Proc.  U.  S.  Nat.  Mus.,  43,  pp.  301— 
367  (1912). 

Relationships  of  Muscoid  Flies.    Canadian  Ent.,  45,  pp.  37-60  (1913). 

New  Muscoid  Flies.  Ins.  Inscit.  Menstr.,  1,  pp.  144-148  (1913);  2,  pp. 
10-16,  29-32,  42-48,  81-96,  123-128,  133-144,  153-160,  169-176,  183-187 
(1914);  3,  pp.  91-104  (1915). 

Muscoidea  (U.  S.).   Jour.  New  York  Ent.  Soc,  23,  pp.  216-234  (1915). 

New  Muscoid  Flies  (Neotropical).  Proc.  U.  S.  Nat.  Mus.,  49,  pp.  405- 
440  (1915).  Wiener  Ent.  Ztg.,  44,  pp.  143-154  (1928).  Rev.  Chilena 
Hist.  Nat.,  32,  pp.  365-382  (1929). 

New  Genera  of  Muscoid  Flies.  Proc.  U.  S.  Nat.  Mus.,  49,  pp.  617-633 
(1916). 

Muscoidea  (Brazil).  Bull.  American  Mus.  Nat.  Hist.,  35,  pp.  15-22 
(1916);  37,  pp.  221-233  (1917). 

Oriental  and  African  Muscoidea.  Philippine  Jour.  Sci.,  29,  pp.  529-544 
(1926). 

Muscoidea  (Sumatra).  Supplementa  Ent.,  14,  pp.  14-42  (1926);  16, 
pp.  56-76  (1927). 

New  Muscoidea  (Holarctic).   Ins.  Inscit.  Menstr.,  14,  pp.  24-41  (1926). 

(Estromuscoid  Flies.  Rev.  Ent.  Rio  Janeiro,  1,  pp.  65-104,  157-183, 
313-354,  437-479  (1931).  Ann.  Mag.  Nat.  Hist.,  (10)  8,  pp.  369-391 
(1931);  (10)  9,  pp.  33-57  (1932).  Jour.  New  York  Ent.  Soc,  40,  pp.  439- 
479  (1932). 

Muscoideos  (South  America).  Rev.  Mus.  Sao  Paulo,  15,  pt.  1,  pp.  205- 
386  (1927). 

Muscoidea  (Philippines).  Philippine  Jour.  Sci.,  33,  pp.  279-290  (1927); 
34,  pp.  365-397  (1927). 

(Estromuscoid  Flies  (Neotropical).  Rev.  Ent.  Rio  Janeiro,  4,  pp.  201— 
212,  390-406  (1934);  5,  pp.  216-233  (1935). 

Manual  of  Myiology.    12  vols.,  3780  pp.,  Sao  Paulo,  C.  Townsend  e 
Filhos  (1934-1942). 
Villeneuve,  J.    Myodaires  superieurs  (China).    Bull.  Mus.  Roy.  Hist.  Nat. 
Belgique,  13,  no.  34,  16  pp.  (1937). 

Myodaires  superieurs  (Africa).  Ibid.,  13,  no  27,  4  pp.  (1937);  13, 
no.  35,  4  pp.  (1937);  14,  no.  38,  16  pp.  (1938). 

Myodaires  (South  Africa).  Ann.  South  African  Mus.,  15,  pp.  469-515 
(1916).  Rev.  Zool.  Africaine,  14,  pp.  64-69  (1926). 

Myodaires  superieurs  (Africa).  Rev.  Zool.  Africaine,  3,  pp.  24-46,  146— 
156  (1913);  3,  pp.  429-441  (1914). 

Myodaires  superieurs  (Madagascar).    Ibid.,  4,  pp.  191-209  (1914). 

Myodaires  superieurs  (Formosa).    Ibid.,  15,  pp.  387-397  (1927). 

Myodaires  superieurs  (South  Africa).    Ibid.,  8,  pp.  151-162  (1920). 
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Myodaires  superieurs  nouveaux.    Ann.   Bull.   Soc.   Ent.   Belgique,   68, 
pp.  47-52  (1928);  69,  pp.  61-68,  99-105  (1929). 
Wahlgren,  E.  Schizophora  (Sweden).   416  pp.,  Stockholm  (1927). 

CALLIPHORID.E,  SARCOPHAGID^ 

Aldrich,  J.  M.  Sarcophaga  and  Allies  (North  America).  Thomas  Say  Founda- 
tion, 1,  302  pp.  (1916).  Proc.  U.  S.  Nat.  Mus,  78,  no.  2855,  39  pp.  (1930). 
Allen,  H.  W.    Miltogrammini  (North  America).    Ibid.,  68,  art.  9,  106  pp. 

(1926). 
Aubertin,  D.   Hemipyrellia.   Proc.  Zool.  Soc.  London,  1931,  pp.  497-509. 

Lucilia.  Jour.  Linn.  Soc.  London,  38,  pp.  389-436  (1933). 
Baranoff,  N.  Sarcophaga.  Neue  Beitr.  Syst.  Insektenk.,  4,  pp.  142-153  (1929). 
Bezzi,  M.   Calliphoridae  (South  Pacific  Isl.).    Bull.  Ent.  Res.,  17,  pp.  221-247 

(1927). 
Blanchard,  E.  E.    Sarcofagidos  argentinos.    Physis,  17,  pp.  791-858  (1939); 

19,  pp.  133-172  (1942). 
Bottcher,  G.   Male  Sarcophagas.   Deutsche  Ent.  Zeitschr.,  1912,  pp.  343-350, 

525-544. 
Buxton,  P.  A.  Sarcophagidae  (Samoa).  Insects  of  Samoa,  6,  fasc.  3,  pp.  141— 

150,  British  Mus.  (1929). 
Curran,  C.  H.  Tricyclea.  Ann.  Mag.  Nat.  Hist.,  (9)  19,  pp.  527-533  (1927). 
Hoplacephala.  Ibid.,  (10)  2,  pp.  417-427  (1928). 
Calliphoridae  (Africa).   American  Mus.  Novit.,  506,  22  pp.  (1931). 
Sarcophagidae  (Belgian  Congo).   Ibid.,  727,  31  pp.  (1934). 
Enderlein,  G.  Sarcophagid  Studies.  Konowia,  7,  pp.  147-153  (1928). 

Sarcophaginae,  Classification.    Arch.  Klass.  Phylog.  Ent.  Wien,   1,  pp. 
1-56  (1928). 
Engel,  E.  O.  Rutiliidae.  Zool.  Jahrb.  Syst.,  50,  pp.  339-376  (1925). 
Greene,  C.  T.   Puparia  and  Larvae  of  Sarcophagidae.   Proc.  U.  S.  Nat.  Mus., 

66,  no.  2566,  26  pp.  (1925). 
Hall,  D.  G.    Sarcophaginae   (Patagonia).    Diptera  of  Patagonia  and  South 
Chile,  7,  fasc.  3,  pp.  347-375,  British  Mus.  (1937). 

Blowflies   of  North   America.    Thomas    Say   Foundation,   4,   477    pp. 
(1948). 
Hall,  D.  G.,  and  G.  E.  Bohart.    Sarcophagidae  of  Guam.    Proc.  EnL  Soc. 

Washington,  50,  pp.  127-136  (1948). 
Hallock,  H.  C.   Sarcophaginae  (New  York).   Jour.  New  York  Ent.  Soc.,  48, 

pp.  127-153,  201-231  (1940);  50,  pp.  215-240  (1942). 
Hardy,  G.  H.   Calliphora.   Proc.  Linn.  Soc.  New  South  Wales,  62,  pp.  17-26 
(1937). 
Sarcophaginae  (Australia,  New  Zealand).  Ibid.,  68,  pp.  17-32  (1943). 
Calliphoridae  (Australia).  Proc.  Roy.  Soc.  Queensland,  51,  pp.  133-146 
(1940);  57,  pp.  53-56  (1947). 
Ho,  C.  Sarcophaga  (China).  Bull.  Fan  Mem.  Inst.  Biol.,  3,  pp.  345-360  (1932). 
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150  pp.  (1948). 

Dupuis,  C.   Phasiinae  cimicophages.   Ann.  Parasitol.,  22,  pp.  201-232,  397-441 
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(1942);  21-22,  pp.  380-395  (1944). 
James,  M.  T.    Leskiini  (with  Setulose  Ri).    Proc.  U.  S.  Nat.  Mus.,  97,  pp. 
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Larvaevorinae.   Fliegen  Palaearkt.  Reg.,  64,  104  pp.  (1944-1949). 
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(1950). 
Morrison,  F.  O.  Gonia  (America).  Canadian  Jour.  Res.,  18,  (D),  pp.  336-362 
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pp.  111-121  (1946). 

Siphophyto  and  Coronimyia.  Proc.  Ent.  Soc.  Washington,  48,  pp.  79-92 
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134  (1946) 
Stein,  P.   Tachiniden  Mitteleuropas.   Arch.  Naturg.,  Abt.  A,  90,  Heft  6,  271 

pp.  (1924).  Critique:  Villeneuve,  Konowia,  10,  pp.  47-74  (1931). 
Suster,  P.  M.   Tachinaires  en  Roumanie.   Ann.  Sci.  Univ.  Jassy,  14,  pp.  525- 

535  (1927);  16,  pp.  57-248  (1930);  16,  pp.  585-600  (1931);  18,  pp.  479- 

511  (1933).   Bull.  Sect.  Sci.  Acad.  Roumaine,  15,  pp.  219-234  (1932). 
Thornley,  A.  Tachinidae  and  Muscidae  (Cornish).  Trans.  Soc.  British  EnL,  2, 

pp.  87-114  (1935). 
Tothill,  J.  D.    Ernestia.    Canadian  Ent.,  53,  20  pp.  (1921). 
Gonia.  Ibid.,  56,  12  pp.  (1924). 
Fabriciella.   Ibid.,  56,  pp.  257-269  (1924). 
Vimmer,  A.   Exorista.   Acta  Soc.  Ent.  Cechosloveniae,  29,  pp.  126-137  (1932). 

(In  Czech) 
Tachinidae    (Czechoslovakia).    Sborn.   Ent.  Odd.   Nar.   Mus.,    11,   pp. 

99-127  (1933). 
Wainwright,  C.  J.   British  Tachinidae.   Trans.  Ent.  Soc.  London,  76,  pp.  139— 

254  (1928);  80,  pp.  405-424  (1932);  90,  pp.  411-448  (1940). 
Webber,  R.  T.    Achaetoneura.    Proc.  U.  S.  Nat.  Mus.,  78,  no.  2853,  37  pp. 

(1930). 
Tachinomyia.  Ibid.,  90,  no.  3108,  pp.  287-304  (1941). 
West,  L.  S.    New  Tachinidae  (New  York).    Jour.  New  York  Ent.  Soc.,  33, 

pp.  121-135  (1925). 
Rhynchodexia.   Pap.  Michigan  Acad.  Sci.,  34,  pp.  109-118  (1948). 

MUSCIDAE  AND  GLOSSINID^ 

Aldrich,  J.  M.   Mesembrinella  (Neotropical).   Proc.  U.  S.  Nat.  Mus.,  62,  art. 

11,24  pp.  (1922). 
Austen,  E.  E.  Monograph  of  the  Tsetse-flies.   319  pp.,  British  Mus.  (1903). 

Handbook  of  the  Tsetse-flies.    110  pp.,  British  Mus.  (1911). 
Austen,  E.  E.,  and  E.  Hegh.  Tsetse-flies.  Publ.  British  Imp.  Bur.  Ent,  188  pp. 

(1922). 
Bezzi,  M.   Lyperosia.    Arch.  Parasitol.,  15,  pp.  1-38  (1911). 
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Brunetti,  E.    Oriental  Bloodsucking  Muscidae.    Rec.  Indian  Mus.,  4,  no.  4, 

pp.  59-93  (1910). 
Curran,  C.  H.  African  Muscidae.   American  Mus.  Novit.,  776,  27  pp.  (1935); 

788,  17  pp.  (1935);  931,  14  pp.  (1937);  974,  17  pp.  (1938). 
Emden,  F.  van.   Muscinae  and  Stomoxydinae.  Ruwenzori  Exped.,  2,  no.  3,  pp. 
49-89,  British  Mus.    (1939). 

Muscidae    (Abyssinia).    Ann.    Mag.   Nat.    Hist,    (11)    8,   pp.    210-234 

(1941);  14,  pp.  460-484  (1948). 

Dichstomyia  (Ethiopian).   Ibid.,  (11)  9,  pp.  673-701,  721-736  (1942). 

Muscidae.    Exped.  to  Southwest  Arabia,   1,  pp.   161-175,  British  Mus. 

(1948). 

Muscidae.  Ruwenzori  Exped.,  2,  no.  6,  pp.  325-710,  British  Mus.  (1951). 

Enderlein,    G.     Stomoxinae.    Zeitschr.    Angewandte    Ent.,    14,    pp.    356-368 

(1929). 
Gaminara,  A.   Muscidae  y  Calliphoridae  (Uruguay).    Arch.  Soc.  Biol.  Monte- 
video, Suppl.  5,  pp.  1237-1280  (1931). 
Hall,  D.  G.    New  Muscoid  Flies.    Proc.  U.  S.  Nat.  Mus.,  84,  no.  3011,  pp. 

201-216  (1937). 
Hegh,  E.   Les  Tse-tses.   742  pp.,  Bruxelles  (1929). 
Ho,  C.    Blood-sucking  Muscidae   (Peiping).    Bull.  Fan  Mem.  Inst.  Biol.,  6, 

pp.  185-206  (1936). 
Hough,  G.  deN.   Muscidae  (Somaliland).   Proc.  Acad.  Nat.  Sci.  Philadelphia, 
1898,  pp.  165-187. 

Muscidae   (South  America).    Kansas  Univ.  Quart.,  A,  9,  pp.  203-232 
(1900). 
Jack,  R.  W.  Tsetse  Fly  in  Rhodesia.   Bull.  Ent.  Res.,  10,  pp.  71-90  (1919). 
Karl,  O.   Muscidae  (Germany).    Tierwelt  Deutschlands,  13,  232  pp.  (1928). 
Zool.  Anz.,  86,  pp.  161-174  (1930).   Stettiner  Ent.  Ztg.,  97,  pp.  137-140 
(1936);  104,  pp.  64-77  (1943). 
Exotic  Muscidae.   Arb.  Morph.  Taxon.  Ent.,  2,  pp.  29—49  (1935). 
Kato,  S.  Muscinae  of  Hokkaido.  Kontyu,  11,  pp.  59-69  (1937).   (In  Japanese) 
Kramer,  H.   Muscidae  (Oberlausitz).   Abh.  Naturf.  Ges.  Gorlitz,  28,  pp.  257— 

352  (1917). 
Malloch,  J.  R.    Key  to  Australian  Muscidae.    Proc.  Linn.  Soc.  New  South 
Wales,  50,  pp.  45-46  (1925). 

Muscidae  (Sumatra).    Ent.  Mitt.,  17,  pp.  290-303,  310-336  (1928). 
Anthomyiinae,  Muscinae  (Buruana).  Treubia,  7,  pp.  390-408  (1929). 
Muscidae  (Samoa).    Insects  of  Samoa,  6,  fasc.  3,  pp.  151-175,  British 
Mus.  (1929). 

Muscidae  (Patagonia).  Diptera  of  Patagonia  and  South  Chile,  7,  fasc.  2, 
pp.  171-346,  British  Mus.  (1934). 
Newstead,  R.,  A.  M.  Evans  and  W.  H.  Potts.    Tsetse-flies.    Mem.  Liverpool 

Sch.  Trop.  Med.,  N.  S.  1,  268  pp.  (1924). 
Patton,  W.  S.  Oriental  Muscas.  Philippine  Jour.  Sci.,  23,  pp.  309-355  (1923). 
Glossina.  Ann.  Trop.  Med.  Parasitol.,  28,  pp.  315-322,  579-588  (1934). 
Patton,  W.  S.,  and  E.  G.  Gibbins.   The  Metallic  Muscini.   Ibid.,  28,  pp.  571- 

578  (1934). 
Patton,  W.  S.,  and  R.  Senior-White.  Oriental  Muscas.  Rec.  Indian  Mus.,  26, 
pp.  553-577  (1924). 
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Ringdahl,  O.    Muscinae,  Key.    (Sweden).    Ent.   Tidskr.,   50,   pp.   8-13,   273 
(1929). 
Muscidae  (Kamchatka).  Ark.  Zool.,  21  A,  no.  20,  16  pp.  (1930). 
Prosalpia.  Ent.  Tidskr.,  63,  pp.  134-146  (1942). 

Muscidae  (Norway).    Arsh.  Troms0  Mus.,  65,  no.  4,  pp.  12-27  (1944). 
Seguy,  E.  French  Muscids.  Trav.  Nat.  Loing,  3,  pp.  19-45  (1929). 
Pollenia.  Rev.  franc.  Ent.,  1,  pp.  44-51  (1934). 
Les  Stomoxydines.  Encycl.  Ent.  (B)  II,  8,  pp.  15-59  (1935). 
Snyder,  F.  M.    Ethiopian   Muscinae.    American  Mus.  Novit.,    1533,  42   pp. 

(1951). 
Summers,  S.  L.  M.    Blood-sucking  Muscidae.    Jour.  London  Sch.  Trop.  Med., 

1,  pp.  189-205  (1912). 
Surcouf,  J.  M.  R.    Muscidae  testaceae.    Nouv.  Arch.  Mus.  Hist.  Nat.  Paris, 

(5)  6,  pp.  27-124  (1920). 
Tiensuu,  L.   Muscidae  (Finland).   Acta  Soc.  Faun.  Fl.  Fennica,  59,  no.  4,  56 

pp.  (1935).  Acta  Ent.  Fennici,  5,  pp.  241-255  (1939). 
Townsend,  C.  H.  T.   Connectant  Forms  between  Muscoid  and  Anthomyoid 

Flies.  Ann.  Ent.  Soc.  America,  7,  pp.  160-167  (1914). 
Zavattari,  E.   Affinity  between  Hippoboscidae  and  Glossinidae.    Atti  Soc.  Ital- 

iana  Sci.  Nat.,  67,  pp.  37-70  (1928). 
Zumpt,  F.  Die  Tsetsefliegen.  149  pp.,  Jena  (1936). 

Glossina,  Sex  Apparatus.    Zeitschr.  Parasitenk.,  8,  pp.  546-560  (1936). 
Stomoxydinae.    Zeitschr.   Angewandte   Ent.,   25,   pp.    337-353    (1938). 
Verh.  7  Intern.  Kongr.  Ent.,  3,  pp.  1723-1733  (1939). 

Stomoxys  (Africa,  Orient).    Zeitschr.  Angewandte  Ent.,  27,  pp.   1 26— 
141  (1940). 


ANTHOMYIID,E 

Aldrich,  J.  M.   Lispa  (Nearctic).   Jour.  New  York  Ent.  Soc,  21,  pp.  126-146 
(1913). 

Fucellia  (North  America).   Proc.  California  Acad.  Sci.,  8,  pp.  157-179 
(1918). 
Philornis.    Ann.  Ent.  Soc.  America,  16,  pp.  304-309  (1923). 
Becker,  T.  Lispa  (Palaearctic).  Zeitschr.  f.  Ent.,  29,  pp.  1-70  (1904). 

Ccenosiinae  (Corsica).    Deutsche  Ent.  Zeitschr.,  1911,  pp.  62-100. 
Brooks,  A.  R.   Root  Maggot  Flies  (Canada).   Canadian  Ent.,  83,  pp.  109-120 

(1951). 
Collin,  J.  E.  British  Limnophora.  Ent.  Mon.  Mag.,  7,  32  pp.  (1921). 

Hammomyia  and  Hylephila.   Trans.  Ent.  Soc.  London,  1921,  pp.  305- 
326. 
Emden,  F.  van.   Ccenosiinae.   Ruwenzori  Exped.,  2,  no.  4,  pp.  91-255,  British 
Mus.  (1940). 

Anthomyiinae  (Ethiopian).   Bull.  Ent.  Res.,  32,  pp.  251-275  (1941). 
Phaonia.    Ann.  Mag.  Nat.  Hist.,  (11)   10,  pp.  73-101    (1943). 
Anthomyiinae.    Ruwenzori  Exped.,  2,  no.  6,  pp.  325-710,  British  Mus. 
(1951). 
Huckett,  H.  C.   The  Ovipositor  of  Anthomyiidae.    Ann.  Ent.  Soc.  America, 
14,  pp.  290-328  (1921). 
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Anthomyiinae   (New  York).    Mem.  Cornell  Agric.  Exp.  Sta.,  77,  pp. 
1-91  (1924). 

Anthomyiidae  on  Willow  Catkins.  Bull.  Brooklyn  Ent.  Soc.,  23,  pp.  70- 
83  (1928). 

Hylemyia  (Canada).    Canadian  Ent.,  61,  pp.  93-96,  110-119,  136-144, 
161-168,  180-190  (1929). 

Limnophora.    Jour.  New  York  Ent.  Soc,  40,  pp.  25-76,  105-158,  279- 
338  (1932). 

Coenosia.  Trans.  American  Ent.  Soc,  60,  pp.  57-118,  133-198  (1934). 

Coenosia  and  Limnophora.   Jour.  New  York  Ent.  Soc,  44,  pp.  187-222 
(1936). 

Pegomyia.    Trans.   American  Ent.   Soc,  65,   pp.    1-36   (1939).    Mem. 
American  Ent.  Soc,  10,  131  pp.  (1941). 

Leucophora.   Jour.  New  York  Ent.  Soc,  48,  pp.  335-364  (1940). 

Hydrophoria.  Ann.  Ent.  Soc  America,  37,  pp.  261-297  (1944). 

Eremomyioides.    Jour.  New  York  Ent.  Soc,  52,  pp.  361-368  (1944). 

Hylemyia,  Subgenera.  Bull.  Brooklyn  Ent.  Soc,  41,  pp.  110-125  (1946). 

Botanophila.   Jour.  New  York  Ent  Soc,  55,  pp.  1-33  (1947). 

Pycnoglossa.   Ibid.,  57,  pp.  51-65  (1949). 

Phorbia.    Bull.  Brooklyn  Ent.  Soc,  42,  pp.  109-125  (1948). 

Paraprosalpia.  Ibid.,  45,  pp.  121-143  (1950). 

Eremomyia  (North  America).  Jour.  New  York  Ent.  Soc,  59,  pp.  75-91 
(1951). 

Hylemyia  (North  America).   Proc  Ent.  Soc.  Washington,  53,  pp.  251— 
260  (1951). 
Johannsen,  O.  A.   Anthomyiidae  (Eastern  U.  S.).   Trans.  American  Ent.  Soc, 

42,  pp.  385-398  (1916). 
Karl,  O.  Anthomyiidas  (Central  Europe).  Tierwelt  Deutschlands,  13,  pp.  15- 
232  (1928). 

Corrections  and  Additions.    Zool.  Anz.,  86,  pp.  161-174  (1930).    Stet- 
tiner  Ent.  Ztg.,  97,  pp.  137-140  (1936);  104,  pp.  64-77  (1943). 
Keilin,  D.   Anthomyides  with  Carnivorous  Larvae.   Parasitol.,  9,  pp.  325-450 

(1917). 
Malloch,  J.  R.    Anthomyidae,  Subfamilies.    Canadian  Ent.,  49,  pp.  406-408 
(1917). 

Anthomyiidae   (North  America).    Trans.  American  Ent.  Soc,  46,  pp. 
133-196  (1920). 

Anthomyidae  and  Scatophagidae  (Katmai  Exped.).   Ohio  Jour.  Sci.,  20, 
pp.  267-288  (1920). 

Ccenosiinae.    Ent.  News,  32,  pp.  106-107,  201-205  (1921).    Ann.  Mag. 
Nat.  Hist.,  (9)  10,  pp.  573-587  (1922). 

Lispinae,  Genera.   Ibid.,  (9)  10,  pp.  379-391  (1922). 

Anthomyiidae  (Africa).    Ibid.,  (9)   10,  pp.  573-587  (1922). 

Phaoniinae  (North  America).   Trans.  American  Ent.  Soc,  48,  pp.  227- 
282  (1923). 

Keys  to  Various  Australian  Anthomyiidae.   Proc.  Linn.  Soc.  New  South 
Wales,  50,  pp.  36-45  (1925). 

Indian  Atherigona.   Mem.  Dept.  Agric.  India,  Ent.  Ser.,  8,  pp.  110-126 
(1925). 

Philippine  Dichaetomyia.   Philippine  Jour.  Sci.,  26,  pp.  321-332  (1925). 
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Anthomyiidae  (Sumatra).    Ent.  Mitt.,  17,  pp.  290-336  (1928). 
Lispocephala  (Hawaii).   Proc.  Hawaiian  Ent.  Soc,  7,  pp.  67-89  (1928). 
Ringdahl,  O.   Anthomyidae  (Sweden).   Ent.  Tidskr.,  35,  pp.  142-154  (1914). 
Nordische  Anthomyiden.   Ibid.,  39,  pp.  148-194  (1918). 
Phaonia.  Ibid.,  44,  pp.  117-140  (1923). 
Mydaea  and  Helina.   Ibid.,  45,  pp.  39-66  (1924). 
Hydrotaea.  Ibid.,  46,  pp.  7-20  (1925). 
New  Northern  Muscidae.   Ibid.,  47,  pp.  101-118  (1926). 
Anthomyidae    (Northern  Norway).    Aarsh.  Troms0  Mus.,  49,  no.   3, 
60  pp.  (1928). 

Hylemyia  (Sweden).   Ent.  Tidskr.,  54,  pp.  1-35  (1933). 
Fannia  (Sweden).  Ibid.,  55,  pp.  105-121  (1934). 
Pegomyia  (Sweden).   Ibid.,  59,  pp.  190-213  (1938). 
Limnophora.   Ibid.,  62,  pp.  206-221  (1941). 
Ccenosiinae.  Ibid.,  66,  pp.  7-22  (1945). 

Hydrophoria  and  Acroptena.    Ibid.,  67,  pp.  158-168  (1946). 
Hylemyia.   Aarsh.  Troms0  Mus.,  65,  no.  2,  16  pp.  (1943). 
Sabrosky,  C.  W.  Ophyra  (Pacific).  Proc.  Hawaiian  Ent.  Soc,  13,  pp.  423-432 

(1949). 
Schnabl,  J.,  and  H.  Dziedzicki.   Die  Anthomyiden.  Nova  Acta  Leop.,  Halle, 

95,  pp.  53-358  (1911). 
Seguy,  E.  Anthomyides  (Europe).   Faune  de  France,  6,  400  pp.  (1923). 

Etudes  sur  Anthomyides.   Encycl.  Ent.  (B)  II,  6,  pp.  71-82  (1932);  8, 
pp.  97-116  (1935);  9,  pp.  109-120  (1938). 
Shizuo,  K.   Hylemyia.   Bot.  Zool.  Tokyo,  7,  pp.  1367-1576  (1939).    (In  Japa- 
nese) 
Snyder,  F.  M.  Myospila.   American  Mus.  Novit.,  1087,  10  pp.  (1940). 
Mydaeini  (Neotropical).  Ibid.,  1141,  22  pp.  (1941). 
Mydaea  (Nearctic).   Ibid.,  1401,  38  pp.  (1949). 
Phaoniinae  (Nearctic).  Ibid.,  1402,  25  pp.  (1949). 
Neomuscina  (Nearctic).  Ibid.,  1404,  39  pp.  (1949). 
Lispinae.   Ibid.,  1403,  9  pp.  (1949). 

Helina.   Bull.  American  Mus.  Nat.  Hist.,  94,  pp.  109-160  (1949). 
New  Neotropical  Muscidae.  American  Mus.  Novit.,  1494,  11  pp.  (1951). 
Stein,  P.    Anthomyiidae   (East  Africa).    Berliner  Ent.  Ztg.,   51,   pp.   33-80 
(1906).  Voy.  Alluaud,  Diptera,  1914,  pp.  101-144. 
Anthomyiden  (Java).   Tijdschr.  Ent.,  52,  pp.  205-271   (1909). 
Anthomyidae  (Seychelles).  Trans.  Linn.  Soc.  London.,  (2)  14,  pp.  149— 
163  (1910). 
Fucellia.  Wiener  Ent.  Ztg.,  29,  pp.  11-27  (1910). 

Anthomyiden    (Indo-Australian).    Ann.  Mus.  Nat.  Hungarici,   8,  pp. 
545-570  (1910). 

Anthomyiidae  (South  America).   Arch.  Naturg.,  77,  Heft  1,  pp.  61-189 
(1911). 

Anthomyiden   (Africa).    Ann.  Mus.  Nat.  Hungarici,   11,  pp.  457-583 
(1913). 

Anthomyiden    (Germany).    Arch.   Naturg.,   79   A,   Heft   8,  pp.   4-55 
(1913). 
Anthomyidae  (Formosa).    Supplementa  Ent.,  4,  pp.  13-56  (1915). 
Anthomyidae  (Europe).  Arch.  Naturg.,  81  A,  Heft  10,  pp.  1-224  (1916). 
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Anthomyiden.   Ann.  Mus.  Nat.  Hungarici,  16,  pp.  147-244  (1918). 
Genera  of  Anthomyidae  of  World.  Arch.  Naturg.,  83  A,  Heft  1,  pp.  85- 
178  (1919). 

Anthomyiidae  (North  America).   Ibid.,  84  A,  Heft  9,  pp.  1-106  (1920). 
See  Berliner  Ent.  Zeitschr.,  42,  pp.  161-288  (1897). 
Stork,  M.  N.  Anthomyidae,  Puparia.  Tijdschr.  Ent.,  79,  pp.  94-167  (1936). 
Thomson,  R.  C.  M.  Anthomyiidae,  Biology.  Parasitol.,  29,  pp.  273-358  (1937). 
Vos-de   Wilde,    B.    Larves   de   Cyclorrhaphes,   specialement    d'Anthomyides. 
125  pp.,  Amsterdam  (1935). 

cordylurim; 

Becker,  T.   Scatomyzidae.   Berliner  Ent.  Zeitschr.,  39,  pp.  77-196  (1894). 
Bezzi,  M.   Tapeigaster  (Australia).   Australian  Zool.,  3,  pp.  72-78  (1923). 
Coquillett,  D.  W.   Scatophagidse.  Jour.  New  York  Ent.  Soc.,  8,  pp.  160-165 

(1898). 
Curran,  C.  H.    Several  Nearctic  Genera.    Canadian  Ent.,  59,  pp.   253-261 

(1927). 
Emden,  F.  van.   Scatophaginae  and  Anthomyiinae  (Ethiopian).  Bull.  Ent.  Res., 

32,  pp.  251-275  (1941). 
Hendel,  F.   Cordyluridae  and  Dryomyzidae  (Kamchatka).    Ark.  Zool.,  31  A, 

no.  18,  pp.  1-12  (1930). 
James,  M.  T.  Scopeuma.   Ann.  Ent.  Soc.  America,  43,  pp.  343-353  (1950). 
Johnson,  C.  W.  Several  Keys.  Psyche,  34,  pp.  100-104  (1927). 
Malloch,  J.  R.    Generic  Key.    Rept.  Canadian  Arctic  Exped.  1913-1918,  3, 

C,  pp.  75-81  (1919). 
Several   Nearctic  Genera.    Ohio   Jour.   Sci.,   20,   pp.   286-288    (1920). 

Bull.  Brooklyn  Ent.  Soc,  17,  pp.  77-78  (1922).   Ent.  News  34,  pp.  139- 

140,  175-180  (1923).  North  American  Fauna,  46,  pp.  201-207  (1923). 
Ringdahl,  O.    Scopeumatidae.    Ent.  Tidskr.,  57,  pp.  158-179  (1936). 
Sack,  R.   Cordyluridae.    Fliegen  Palaearkt.  Reg.,  62a,  103  pp.    (1937). 
Seguy,  E.  Acalypterae  et  Scatophagidse.  Faune  de  France,  28,  832  pp.  (1934). 

CESTRID^,  CUTEREBRID^,  GASTEROPHILID^ 

Austen,  E.  E.  Cutiterebra.  Ann.  Mag.  Nat.  Hist.,  (6)  15,  pp.  377-396  (1895); 

16,  pp.  147-155  (1895). 
New  Cuterebra.   Proc.  Zool.  Soc.  London,  1933,  pp.  699-713. 
Bau,  A.  Oestridae.   Gen.  Insectorum,  43,  31  pp.  (1906). 

Cuterebra.  Konowia,  10,  pp.  197-240  (1931). 
Bedford,  G.  A.  H.    Gastrophilus  (South  Africa).    Rep.  Dir.  Vet.  Res.  Dept. 

Agric.  Union  South  Africa,  1919,  pp.  627-643. 
Bergman,  A.    CEstridae.    Skand.  Vet.  Bakt.  Path.,  1916,  pp.  309-340;   1917, 

pp.  1-34.    Ent.  Tidskr.,  38,  pp.  K32,  113-146   (1917).    Zeitschr.  Infek- 

tionskr.,  1919,  pp.  67-91,  97-116,  179-201. 
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Dove,  W.  E.   Bots  of  Horses.   U.  S.  Dept.  Agric.  Bull.,  597,  51  pp.  (1918). 
Drensky,  P.   CEstridae  (Bulgaria).   Bull.  Inst.  Hist.  Nat.  Sofia,  6,  pp.  125-149 
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Hadwen,  S.    Warble  Flies.    Canadian  Dept.  Agric.  Health  Anim.  Bull.,   16, 
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pp.  193-213  (1927). 
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Shannon,  R.  C.    Bot-flies  of  Domestic  Animals.   Cornell  Vet.,  1922,  pp.  240- 

262. 
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Frey,  R.   Mouthparts,  Diptera  schizophora.   Acta  Soc.  Faun.  Fl.  Fennica,  48, 

245  pp.  (1921). 
Hendel,  F.  Acalyptrates.  Wiener  Ent.  Ztg.,  29,  pp.  101-127,  307-313  (1910); 
30,  pp.  19-46  (1911);  31,  pp.  1-20  (1912).  Supplementa  Ent.,  2,  pp.  33- 
43,  77-112  (1913);  3,  pp.  90-117  (1914).  Deutsche  Ent.  Zeitschr.,  1914, 
pp.  151-176;  1917,  pp.  33-47;  1933,  pp.  39-56.  Ent.  Mitt.,  5,  pp.  294-299 
(1916).  Konowia,  1,  pp.  145-160,  253-265  (1922);  2,  pp.  203-215  (1924). 
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(1931). 
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59-73. 

Acalyptrates  (Kamchatka).   Ark.  Zool.,  23  A,  no.  7,  pp.  1-12  (1932). 

Acalyptrates  (Chaco  Exped.).  Konowia,  11,  pp.  98-110,  115-145  (1932). 

Acalyptrates  (South  America).  Rev.  Ent.  Rio  Janeiro,  3,  pp.  58-83, 
213-224  (1933). 

Acalyptratae,  Except  Chloropidae.    Ann.  Naturh.  Mus.  Wien,  47,  pp. 
61-106  (1936). 
Hering,  E.  M.  Neue  Acalyptraten  aus  Manchukuo.  Arb.  Morph.  Taxon.  Ent., 
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London,  (2)  15,  pp.  303-348  (1912);  16,  pp.  307-372  (1914). 

Malloch,  }.  R.  Borboridae,  Phoridae  and  Agromyzidae  (Costa  Rica).  Trans. 
American  Ent.  Soc,  41,  pp.  8-36  (1914). 
Acalyptrates.  Proc.  U.  S.  Nat.  Mus.,  68,  no.  2622,  35  pp.  (1926). 
Acalyptrates  (Samoa).  Clusiidae,  Sapromyzidae,  Insects  of  Samoa,  Brit- 
tish  Mus.,  6,  fasc.  4,  pp.  199-213  (1929);  Ortalidae.  Ibid.,  fasc.  5,  pp.  215- 
231  (1930);  Lonchaeidae,  Chloropidae,  Piophilidae.  Ibid.,  fasc.  6,  pp.  239- 
251  (1930);  Trypetidae.  Ibid.,  fasc.  7,  pp.  253-266  (1931);  Drosophilidae, 
Ephydridae,  Sphaeroceridae.  Ibid.,  fasc.  8,  pp.  267-329  (1934). 

Acalyptrata  (Patagonia).  Diptera  of  Patagonia  and  South  Chile,  Brit- 
ish Mus.,  6,  fasc.  4,  pp.  177-391  (1933);  fasc.  5,  pp.  393-489  (1934);  fasc.  6, 
pp.  491-507  (1948). 

Seguy,  E.  Acalypteres  et  Scatophagidae.  Faune  de  France,  28,  832  pp.  (1934). 

Soos,  A.  Acalypteren  (Hungary).  Arb.  Ungarisches  Biol.  Forsch.,  15,  pp.  309- 
323  (1943). 

Sturtevant,  A.  H.  Acalyptratae.  American  Mus.  Novit.,  76,  12  pp.  (1923). 

Thornley,  A.  List  of  Cornish  Acalyptrates.  Trans.  Soc.  British  Ent.,  3,  pp. 
155-171  (1936). 

Tonnoir,  A.  L.,  and  J.  R.  Malloch.  New  Zealand  Acalyptratae.  Ephydridae. 
Rec.  Canterbury  Mus.,  3,  pp.  1-18  (1926);  Sapromyzidae.  Ibid.,  pp.  19-26 
(1926);  Helomyzidae.  Ibid.,  pp.  83-100  (1927);  Sciomyzidae.  Ibid.,  pp. 
151-179  (1928). 

Wahlgren,  E.  Acalyptrates  (Sweden).  Ent.  Tidskr.,  1919,  pp.  225-322  (1919). 

TYLID^E  (MICROPEZIDyE),  NERIID^,  TANYPEZID^E 

Aczel,  M.  L.  Tylininae  (Argentina) ;  Catalogue  of  Tylidae.  Acta  Zool.  Lilloana, 

8,  pp.  219-280,  309-389  (1950). 

Berg,  C.  O.  Micropezidae,  Biology  (Solomon  Isl.).  Occ.  Pap.  Mus.  Zool.  Univ. 
Michigan,  503,  14  pp.  (1947). 
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Collin,  J.  E.  British  Micropezidae.  Ent.  Rec,  57,  pp.  115-119  (1945). 
Cresson,  E.  T.    Micropezidae  (North  America).    Trans.  American  Ent.  Soc., 
52,  pp.  260-274  (1926). 
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(1939). 
Czerny,  L.  Tylidae  and  Neriidae.   Stettiner  Ent.  Ztg.,  93,  pp.  267-302  (1932). 
Enderlein,  G.    Tanypezidae.    Zool.  Anz.,  42,  pp.  224-229  (1913).    Deutsche 
Ent.  Zeitschr.,  1936,  pp.  39-47. 

Micropezidae.    Arch.    Naturg.,    88    A,    Heft   5,    pp.    140-229    (1922). 
Deutsche  Ent.  Zeitschr.,  1923,  pp.  540-543. 
Fischer,  C.  R.  Tylidae.   Rev.  Ent.  Rio  Janeiro,  2,  pp.  15-24  (1932). 
Frey,  R.  Micropezidae.  Notul.  Ent,  7,  pp.  65-76  (1927). 

African  Tanypodinae.  Ann.  Mag.  Nat.  Hist.,  (10)  3,  pp.  313-318  (1929). 
Hennig,  W.  Tylidse.   Stettiner  Ent.  Ztg.,  95,  pp.  65-108,  294-330  (1934);  96, 
pp.  27-67  (1935);  98,  pp.  46-50  (1937).  Konowia,  14,  pp.  68-93,  192-216, 
289-310  (1935);  15,  pp.  129-144,  201-239  (1936). 
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K.nab,  F.,  and  R.  C.  Shannon.   Tanypezidae  (U.  S.).    Ins.  Inscit.  Menstr.,  4, 
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OTITID  SERIES:  PHYTALMIID^E,  PLATYSTOMATID^E, 

PTEROCALLID^E,  PYRGOTID^,  RICHARDIID^E, 

TACHINISCIDiE,  ULIDIID^E 
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Bezzi,  M.,  and  J.  R.  Malloch.   Pyrgotidae  (Australia).   Proc.  Linn.  Soc.  New 

South  Wales,  54,  pp.  1-31  (1929). 
Carrera,  M.  Plagiocephalus.  Pap.  Avulsos,  Dept.  Zool.  Sao  Paulo,  9,  pp.  259- 
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Chen,  S.  H.   Pyrgotidae  (China,  Japan).   Sinensia,  17,  pp.  47-74  (1946). 
Cresson,  E.  T.   Ortalidae.  Trans.  American  Ent.  Soc,  50,  pp.  225-241  (1924). 
Enderlein,  G.    Ortalinae   and   Loxoneurinae    (Orient,   Africa).    Zool.   Jahrb. 
Syst,  33,  pp.  347-378  (1912). 

Pterocallinae.  Zool.  Anz.,  52,  pp.  211-219  (1921). 
Platystominae.    Mitt.  Zool.  Mus.  Berlin,  11,  pp.  97-153  (1924). 
Phytalmiidae.    Arb.  Morph.  Taxon.  Ent.,  3,  pp.  225-243   (1936). 
Pyrgotidae.  S.  B.  Ges.  Naturf.  Freunde  Berlin,  1941,  pp.  98-134  (1942). 
Frey,  R.   Platystomidae  (Africa).    Ann.  Mag.  Nat.  Hist.,  (10)  9,  pp.  242-264 

(1932). 
Frost,  S.  W.  Ortalidae,  Check-list  (Pennsylvania).   Ent.  News,  40,  pp.  84-87 
(1929). 
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Hendel,  F.  Pyrgotinae.  Gen.  Insectorum,  79,  33  pp.  (1908). 

Pterocallinae.    Ibid.,  96,  50  pp.  (1909).    Deutsche  Ent.  Zeitschr.,  1909, 
Beiheft,  pp.  1-84. 

Chrysomyza.  Zool.  Anz.,  34,  pp.  612-622  (1909). 

Euxesta.   Ann.  Mus.  Nat.  Hungarici,  7,  pp.  151-172  (1909). 

Ulidiinae.   Wiener  Ent.  Ztg.,  28,  pp.  247-270  (1909).    Gen.  Insectorum, 
106,  pp.  1-76  (1910). 

Richardiinae.  Ibid.,  113,  pp.  1-56  (1911).  Deutsche  Ent.  Zeitschr.,  1911, 
pp.  181-212,  239-270,  367-396. 

Pyrgotinae.   Arch.  Naturg.,  79  A,  Heft  11,  pp.  77-117  (1913). 

Platystoma.    Zool.  Jahrb.  Syst.,  35,  Heft  1,  pp.  55-126  (1913). 

Platystominae.    Gen.  Insectorum,  157,  179  pp.  (1914).    Abh.  zool.-bot. 
Ges.  Wien,  8,  410  pp.  (1914). 

Pyrgotidae.    Fliegen  Palaearkt.  Reg.,  36,   15  pp.   (1933).    Encycl.  Ent. 
(B)  II,  7,  pp.  111-156  (1934). 
Hennig,  W.   Otitidae.    Fliegen  Palaearkt.  Reg.,  46,  47,  78  pp.  (1939). 

Richardiidae.  Rev.  Ent.  Rio  Janeiro,  8,  pp.  111-122  (1938). 

Ulidiidae.  Fliegen  Palaearkt.  Reg.,  45,  34  pp.  (1940). 

Psilidae  and  Platystomidae.    Arb.  Morph.  Taxon.  Ent.,  7,  pp.  304-318 
(1940). 

Platystomidae.   Fliegen  Palaearkt.  Reg.,  48,  56  pp.  (1945). 
Malloch,  J.  R.   Pyrgotidae  (Africa).   Ann.  Mag.  Nat.  Hist.,  (10)  3,  pp.  249- 
261  (1929). 

Tachiniscidae.  Ibid.,  7,  pp.  334-338  (1931). 

Ortalidae  (New  Guinea).   Proc.  Linn.  Soc.  New  South  Wales,  64,  pp. 
97-154,  169-180  (1939). 

Otitidae  and  Phytalmidae  (Solomon  Isl.).  Ann.  Mag.  Nat.  Hist.,  (11)  6, 
pp.  66-98  (1940). 
McAlpine,  J.  E.    Herina  (  =  Tephronota).    Canadian  Ent.,  83,  pp.  308-314 

(1951). 
Souza  Lopes,  H.  de.    Ctenostylidae.    Arch.  Inst.  Biol.  Veg.,   2,  pp.   247-253 

(1935). 
Steyskal,  G.  Diacrita.   Bull.  Brooklyn  Ent.  Soc.,  41,  pp.  149-154  (1946). 

TRYPETID.E 

Aczel,  M.  L.   Catalogue  of  Trypetidae  (Neotropical).   Acta  Zool.  Lilloana,  7, 
pp.  177-328  (1949). 

Xanthaciura.  Ibid.,  8,  pp.  111-146  (1950). 
Aldrich,  J.  M.    Procecidochares.    Proc.  U.  S.  Nat.  Mus.,  76,  art.  2,   13  pp. 

(1929). 
Baker,  A.  C.  et  al.    Mexican  Fruit-fly.    Misc.  Publ.  U.  S.  Dept.  Agric,  531, 

155  pp.  (1944). 
Bates,  M.   American  Trypetidae.   Psyche,  40,  pp.  48-56  (1933). 

Trypetidae  (West  Indies).    Bull.  Brooklyn  Ent.  Soc.,  28,  pp.   160-172 
(1933). 
Acrotaenia.  Rev.  Ent.  Rio  Janeiro,  4,  pp.  7-17  (1934). 
Tephrellia.   Pan-Pacific  Ent.,  11,  pp.  103-114  (1935). 
Benjamin,  F.  H.   Trypetid  Flies.   U.  S.  Dept.  Agric.  Tech.  Bull.,  401,  95  pp. 
(1934). 
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Bezzi,  M.   Ceratitis,  Anastrepha,  Dacus.   Boll.  Lab.  Zool.  Portici,  3,  pp.  273- 
313  (1909). 

(Edaspis  (Italy).   Marcellia,  12,  pp.  144-156  (1913). 
Trypaneids  (India).   Mem.  Indian  Mus.,  3,  no.  3,  pp.  53-175  (1913). 
Dacus  (Ethiopian).  Bull.  Ent.  Res.,  6,  pp.  85-101  (1915);  8,  pp.  63-154 
(1917). 
Dacus  (Oriental).   Ibid.,  7,  pp.  99-121  (1916). 

Ethiopian  Fruit-flies.  Ibid.,  8,  pp.  215-251  (1918);  9,  pp.  13-46  (1919); 
10,  pp.  211-271  (1920);  15,  pp.  73-155  (1924). 
Dacus  (Philippines).   Philippine  Jour.  Sci.,  15,  pp.  411-443  (1919). 
Urophora  (America).   Trans.  Ent.  Soc.  America,  49,  pp.  1-6  (1923). 
Trypaneids  (Africa).    Bull.  Mus.  Hist.  Nat.  Paris,  1923,  pp.  523-530, 
577-581. 

Tripaneidi  (South  Africa).   Ann.  South  African  Mus.,  19,  pp.  449-577 
(1924).  Boll.  Lab.  Zool.  Portici,  18,  pp.  276-300  (1926). 
Gastrozona  and  Taeniostola.   Ibid.,  18,  pp.  258-267  (1926). 
Chen,  S.  H.   Trypetinae  (China).    Sinensia,  18,  pp.  69-123  (1947). 
Collard,  A.    Dacinaj   (Congo).    Bull.  Mus.  Roy.   Hist.  Nat.   Belgique,    16, 

no.  13,  pp.  1-26  (1940). 
Collin,  J.  E.  British  Genera  of  Trypetidae.  Ent.  Rec,  59,  pp.  1-14  (1947). 
Costa  Lima,  A.  da.    Hexachaeta.    Ann.  Acad.  Brasiliera  Sci.,  7,  pp.  233-250 

(1935). 
Cresson,  E.  T.  Rhagoletis.  Trans.  American  Ent.  Soc,  55,  pp.  401-414  (1929). 
Curran,  C.  H.   Key  to  Genera  of  Trypaneidae  (North  America).    American 

Mus.  Novit.,  556,  19  pp.  (1932). 
Drensky,  P.  Trypetidae  (Bulgaria).   Ann.  Univ.  Sofia,  39,  pp.  69-126  (1943). 

(In  Bulgarian) 
Efflatoun,  H.  C.    Trypaneidae   (Egypt).    Mem.  Soc.  Roy.  Ent.  Egypte,   2, 
fasc.  2,  132  pp.  (1924). 
Trypaneid  Larvae  (Egypt).  Bull.  Soc.  Roy.  Ent.  Egypte,  1927,  pp.  17-50. 
Enderlein,  G.    Trypetidae.    Zool.  Jahrb.  Syst.,  31,  pp.  407-460   (1911);  43, 
pp.  336-360  (1920).  _ 

Froggatt,  W.  W.   Fruit-flies.   Dept.  Agric.  New  South  Wales,  1909,  115  pp. 

Farmers'  Bull.,  24,  56  pp.  (1910). 
Frost,  S.  W.  Leaf-mining  Diptera.  Mem.  Cornell  Univ.  Agric.  Exp.  Sta.,  78, 

228  pp.  (1924). 
Greene,  C.  T.    Anastrepha.    Proc.  Ent.  Soc.  Washington,  36,  pp.    127-179 

(1934). 
Hardy,  D.  E.   Fruit-flies  (Hawaii).   Ibid.,  51,  pp.  181-205  (1949). 

Fruit-flies  (Australia).  Pacific  Sci.,  5,  pp.  115-189  (1951). 
Hayward,  K.  J.   Moscas  de  frutas,  Bibliography.    Bol.  Est.  Exp.  Agric.  Tucu- 

man,  31,  42  pp.  (1940). 
Hendel,  F.  Dacus  (Formosa).   Supplementa  Ent,  1,  pp.  13-24  (1912). 
Anastrepha.  Wiener  Ent.  Ztg.,  33,  pp.  66-70  (1914). 
Genera  of  Tephritinae.  Ibid.,  33,  pp.  73-98  (1914). 
Bohrfliegen  Siidamerikas.    Abh.  Ber.  K.  Zool.  Anthrop.  Mus.  Dresden, 
14,  pp.  1-84  (1914). 

Tephritinae   (Formosa).    Ann.  Mus.  Nat.  Hungarici,   13,  pp.  424-467 
(1915). 
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Trypetidae.  Fliegen  Palaearkt.  Reg.,  49,  221  pp.  (1927). 

Bohrfliegen.    Ent.  Mitt.,  17,  pp.  341-370  (1928). 
Hering,  E.  M.   Bohrfliegen.  Mitt.  Zool.  Mus.  Berlin,  22,  pp.  244-264  (1937). 

Neue  Bohrfliegen.   Deutsche  Ent.  Zeitschr.,  1938,  pp.  397-417. 

Trypetidae  (Burma,  British  India).  Ark.  Zool.,  30  A,  no.  25,  56  pp. 
(1939). 

New  Trypetidae.   Verh.  7  Intern.  Kongr.  Ent.,  1,  pp.  165-190  (1939). 

Fruchtfliegen-Kunde.  Siruna  Seva,  1,  pp.  1-16  (1940);  2,  pp.  1-16 
(1941);  3,  pp.  1-32  (1941);  4,  pp.  1-31  (1942);  5,  pp.  1-31  (1944). 

Trypetidae  (German  East  Africa).  Ann.  Naturh.  Mus.  Wien,  51,  pp. 
193-205  (1941). 

Trypetidae  (Sunda  Isl.).  Arb.  Morph.  Taxon.  Ent.,  8,  pp.  24-45  (1941). 

Fruchtfliegen.   Mitt.  Zool.  Mus.  Berlin,  25,  pp.  274-291  (1942).   Siruna 
Seva,  6,  16  pp.  (1947). 
Ihering,  R.  v.   Muscas  das  fructas.   Publ.  Seer.  Agr.  Comm.  Sao  Paulo,  21  pp. 

(1905). 
Kieffer,  J.  J.,  and  P.  Jorgensen.   Gallenthiere  (Argentina).  Centralbl.  Parasit. 

Infektionsk.,  27,  pp.  362-444  (1910). 
Loew,  H.    Europaischen  Bohrfliegen.    128  pp.,  Wien  (1862).    Reprint:  Junk, 

Berlin  (1923). 
Malloch,  }.  R.  Trypetidae  (Samoa).  Insects  of  Samoa,  6,  fasc.  7,  pp.  253-266, 
British  Mus.  (1931). 

Trypetidae  (Solomon  Isl.).  Ann.  Mag.  Nat.  Hist.,  (11)  4,  pp.  228-278 
(1939). 

Trypetidae   (New  Guinea).    Proc.  Linn.  Soc.  New   South  Wales,  64, 
pp.  409-465  (1939). 
Miyake,  T.  Fruit-flies  (Japan).   Bull.  Imp.  Exp.  Sta.,  2,  pp.  85-165  (1919). 
Munro,  H.  K.  Fruit-flies  of  Wild  Olives.  Ent.  Mem.  Union  South  Africa  Dept. 
Agric,  2,  pp.  5-17  (1924). 

Biology  Trypaneidae  (South  Africa).  Ibid.,  3,  pp.  39-67  (1925);  5,  pp. 
17-40  (1926);  6,  pp.  9-17  (1929). 

Trypetids  in  South  African  Museum.  Ann.  South  African  Mus.,  29,  pp. 
1-39  (1929). 

Trypetidae  from  South  Africa.  Bull.  Ent.  Res.,  20,  pp.  391-401  (1929); 
22,  pp.  115-126(1931). 

African  Trypetidae.  American  Mus.  Novit.,  597,  10  pp.  (1933).  Ent. 
Mem.  Union  South  Africa  Dept.  Agric,  8,  pp.  25-45  (1933);  9,  pp.  18-59 
(1935). 

Trypetidae  (Formosa).  Arb.  Physiol.  Angewandte  Ent.,  2,  pp.  195-203, 
253-271  (1935). 

Indian  Trypetidae.   Rec.  Indian  Mus.,  37,  pp.  15-27  (1935). 

Spathulina  (Africa).  Trans.  Roy.  Ent.  Soc.  London,  87,  pp.  417-430 
(1939). 

Trypetidae  (Africa).  Jour.  East  African  Nat.  Hist.  Soc,  14,  pp.  1-10 
(1939).  Jour.  Ent.  Soc  South  Africa,  1,  pp.  26-46  (1939);  2,  pp.  139- 
164  (1939).  Ann.  Mag.  Nat.  Hist,  (11)  13,  pp.  482-493  (1947).  Mem. 
Ent.  Soc.  South  Africa,  1,  284  pp.  (1947). 

Dacinae.  Jour.  Ent.  Soc.  South  Africa,  11,  pp.  13-33  (1948). 

Mesoclanis.   Ibid.,  13,  pp.  37-52  (1950). 
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Perkins,  F.  A.  Trypaneidae  (Australia  and  Orient).   Proc.  Roy.  Soc.  Queens- 
land, 48,  pp.  51-60  (1937);  49,  pp.  120-144  (1938).  Pap.  Dept.  Biol.  Univ. 

Queensland,  1,  no.  10,  35  pp.  (1939). 
Phillips,  V.  T.  Trypetidae  (North  American).  Jour.  New  York  EnL  Soc.,  31, 

pp.  119-154  (1923). 

Trypetid  Larvae.    Mem.  American  Ent.  Soc.,  12,  161  pp.  (1946). 
Pickett,  A.  D.    Rhagoletis.    Canadian  Jour.  Res.,  Zool.  Sci.,   15,  pp.  53-75 

(1937). 
Quisenberry,  B.  F.  Euaresta  (U.  S.).  Jour.  New  York  Ent.  Soc,  58,  pp.  9-38 

(1950). 
Tephritis  (Nearctic).   Jour.  Kansas  Ent.  Soc,  24,  pp.  56-72  (1951). 
Saunt,  J.  W.    Isle  of  Wight  Trypetidae.   Proc.  Isle  Wight  Nat.  Hist.  Soc,  4, 

pp.  33-40  (1947). 
Sein,  F.,  Jr.   Anastrepha  (Puerto  Rico).    Jour.  Dept.  Agric.  Puerto  Rico,  17, 

pp.  183-196  (1933). 
Senior-White,  R.  Catalogue  of  Indian  Trypetidae.  Catalogue  of  Indian  Insects, 

4,  33  pp.,  Calcutta  (1924). 
Shiraki,  T.    Trypetidae  (Japan).    Mem.  Fac  Sci.  Agric.  Taihoku  Univ.,   8, 

Ent.,  2,  509  pp.  (1933). 
Silvestri,  F.  Ceratitis.   Boll.  Lab.  Zool.  Portici,  7,  pp.  3-26  (1912). 

Natural  Enemies  of  Trypaneidae.    Bull.  Ent.  Agric.  Hawaii,  3,  176  pp. 

(1914). 
Stone,  A.    New  Genus,  near  Anastrepha.    Jour.  Washington  Acad.  Sci.,  29, 

pp.  340-350  (1939). 

Pseudodacus.   Rev.  Ent.  Rio  Janeiro,  10,  pp.  282-289  (1939). 
Anastrepha.  U.  S.  Dept.  Agric  Misc.  Publ.,  439,  112  pp.  (1942). 
Tryon,  H.   Queensland  Trypetidae.   Proc  Roy.  Soc  Queensland,  38,  pp.  176— 

224  (1927). 
Varley,  G.  C.  Life  Histories  of  Trypetids.  Proc  Roy.  Ent.  Soc.  London  (A), 

12,  pp.  109-122  (1937). 
Wille,  J.  Anastrepha  (Peru).  Inf.  Estac.  Exp.  Agric.  Lima,  27,  12  pp.  (1934). 

Bol.  Direcc.  Agric  Ganaderia,  Peru,  5,  pp.  46-56  (1935). 
Zia,  Y.  Trypetidae  (China).   Sinensia,  8,  pp.  103-226  (1937). 
Zia,  Y.,  and  H.  Chen.  Trypetidae  of  North  China.   Ibid.,  9,  pp.  1-180  (1938). 

DIOPSID.E,  MEGAMERINID.E,  RHINOTORID^ 
RHOPALOMERID^E,  SEPSID^ 

Bezzi,  M.  Toxopoda.   Bull.  Soc.  Italiana  Ent.,  52,  pp.  50-63  (1920). 
Brunetti,  E.  Oriental  Sepsinae.  Rec  Indian  Mus.,  3,  pt.  4,  pp.  343-372  (1909). 

Diopsidae  from  Belgian  Congo.    Rev.  Zool.   Africaine,    14,  pp.  73-84 
(1926). 
Duda,  O.   Sepsidae.   Ann.  Naturh.  Mus.  Wien,  39,  pp.  1-153  (1925);  40,  pp. 

1-110  (1926). 
Eggers,  F.  Diopsidae  (East  Africa).  Zool.  Jahrb.  Syst.,  49,  pp.  469-500  (1925). 
Fischer,  C.  R.   Rhopalomeridae.  Rev.  Ent.  Rio  Janeiro,  2,  pp.  441-450  (1932). 
Frey,  R.  Sepsis  (Finland).  Deutsche  Ent.  Zeitschr.,  1908,  pp.  577-588. 

Sepsidae  (Palaearctic).  Notul.  Ent.,  5,  pp.  69-76  (1925). 

Diopsidae  (Philippines).  Ibid.,  8,  pp.  69-77  (1928). 
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Goetghebuer,  M.,  and  F.  Bastin.    Sepsidae  (Belgium).    Bull.  Ann.  Soc.  Ent. 

Belgique,  65,  pp.  123-137  (1925). 
Hafez,  M.   Sepsidae,  Biology.   Proc.  Roy.  Ent.  Soc.  London,  A,  23,  pp.  9-104 

(1948). 
Hendel,  F.    Megamerinidae.    Supplementa  Ent.,  2,  pp.  90-93  (1913). 
Diopsiden   (Africa).    Wiener  Ent.  Ztg.,  40,  pp.  33-42   (1923). 
Hennig,  W.   Diopsidae,  Copulatory  Apparatus.    Arb.  Morph.  Taxon.  Ent,  8, 

pp.  54-65  (1941). 
Sepsidae,  Megamerinidae,  Diopsidae.    Fliegen  Palaearkt.  Reg.,  39  a,  b,  c, 

103  pp.  (1941-1949). 
Lindner,  E.   Rhopalomeridae.   Deutsche  Ent.  Zeitschr.,  1930,  pp.  122-137. 
Melander,  A.  L.,  and  A.  Spuler.   Sepsidae  and  Piophilidae.    Bull.  Washington 

Agric.  Exp.  Sta.,  143,  103  pp.  (1917). 
Seguy,  E.  Diopsidae  (Madagascar).  Mem.  Inst.  Sci.  Madagascar,  3  A,  pp.  65- 

76  (1949). 
Shillito,  J.  F.  Diopsidae.  Novitat.  Zool.,  42,  pp.  147-164  (1940). 
Souza  Lopes,  H.  de.  Rhinotorinae.  Arch.  Inst.  Biol.  Veg.,  2,  pp.  19-26  (1935). 
Steyskal,  G.  C.    Sepsidae,  Generic  Key  (North  America).    Pan-Pacific  Ent., 

19,  pp.  93-95  (1943). 
Themira,  Key  (Nearctic).   Ent.  News,  57,  pp.  93-95  (1946). 
Australasian  Sepsidae.    Pan-Pacific  Ent.,  25,  pp.  161-171    (1949). 


CELYPHID^,  LAUXANIID.E 

Becker,  T.   Sapromyzidae.    Berliner  Ent.  Zeitschr.,  40,  pp.  171-264  (1895). 
Curran,  C.  H.    Lauxaniidae   (Africa).    American  Mus.  Novit.,  979,   18  pp. 

(1938). 
Czerny,  L.   Lauxaniidae.  Fliegen  Palaearkt.  Reg.,  50,  76  pp.  (1932). 
Frey,  R.    Philippine  Lauxaniidae.    Acta  Soc.  Faun.  Fl.  Fennica,  56,  no.   8, 
pp.  1-44  (1927). 
Celyphidae.   Notul.  Ent,  21,  pp.  3-16  (1941). 
Hendel,  F.  Lauxaninae.  Gen.  Insectorum,  68,  pp.  1-66  (1908). 

Gattungen  der  Lauxaniiden.  Encycl.  Ent.  (B)  II,  2,  pp.  103-142  (1925). 
Hennig,  W.    Lonchaeidae  and  Lauxaniidae.    Acta  Zool.  Lilloana,  6,  pp.  333— 

429  (1948). 
Jacobson,  G.   Catalogue  of  Celyphidae.   Ann.  Mus.  Zool.  Acad.  Sci.  St.  Peters- 
burg, 1896,  pp.  246-252. 
Kertesz,  K.  Sapromyza  (Indo-Australia).   Termesz.  Fiizetek,  23,  pp.  254-276 
(1900). 

Lauxaniidae  (Hungary).  Math.  Termesz.  Ert,  Budapest,  38,  pp.  352-359 
(1921). 
Malloch,  J.  R.    Griphoneura.    Proc.  Biol.  Soc.  Washington,  38,   pp.   75-77 
(1925). 

Sapromyzidae  (Australia).   Proc.  Linn.  Soc.  New  South  Wales,  52,  pp. 
399-421  (1927). 
Sapromyzidae.   Proc.  U.  S.  Nat.  Mus.,  73,  art.  23,  18  pp.  (1928). 
Oriental  Sapromyzidae.   Ibid.,  74,  art.  6,  97  pp.  (1929). 
Sapromyzidae  (Solomon  Isl.,  New  Caledonia).    Novitat  Zool.,  42,  pp. 
131-146  (1940). 
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Malloch,  J.  R.,  and  W.  L.  McAtee.  Lonchaeidae,  Pallopteridae  and  Sapromyzi- 

dae  of  Eastern  U.  S.  Proc.  U.  S.  Nat.  Mus.,  65,  art.  12,  26  pp.  (1924). 
Melander,  A.  L.  Sapromyzidae  (Nearctic).  Psyche,  20,  pp.  57-82  (1913). 
Shewell,  G.  F.  Lauxaniidae  (Quebec).   Canadian  Ent.,  70,  pp.  102-118,  134— 
142  (1938). 
Camptoprosopella.   Ibid.,  71,  pp.  130-141,  145-153  (1939). 
Homoneura.  Ibid.,  71,  pp.  264-266  (1939). 
Tonnoir,  A.  L.,  and  J.  R.  Malloch.    Sapromyzidae   (New  Zealand).    Rec. 
Canterbury  Mus.,  3,  pt.  1,  pp.  19-26  (1926). 

DRYOMYZID^,  MORMOTOMYIID.E,  SCIOMYZIDiE 

Austen,  E.  E.   Mormotomyiidae.   Proc.  Zool.  Soc.  London,  1936,  pp.  425-431. 
Cresson,  E.  T.  Sciomyzidae.  Trans.  American  Ent.  Soc,  46,  pp.  27—89  (1920). 
Frey,  R.  Tetanocera  (North  Palaearctic).   Notul.  Ent.,  4,  pp.  47-53  (1924). 
Hendel,  F.   Sciomyzidae  (Palaearctic).   Abh.  zool.-bot.  Ges.  Wien,  2,  pt.  2,  92 

pp.  (1902). 

Sepedon    (Ethiopian,   Indo-malayan).    Ann.   Mus.   Nat.   Hungarici,   9, 

pp.  266-277  (1911). 

Cordyluridae  and  Dryomyzidae  (Kamchatka).  Ark.  Zool.,  21  A,  no.  18, 

12  pp.  (1930). 
Kertesz,    K.    Tetanoceridae    (Hungary).     Allatt.    Kozlem.,    14,    pp.    81-126 

(1915).  Math.  Termesz.  Ert.,  Budapest,  39,  pp.  124-130  (1922). 
Malloch,  J.  R.,  and  W.  L.    McAtee.    Sciomyzidae  (District  of  Columbia). 

Ent.  News,  34,  pp.  231-234  (1923). 
Melander,  A.  L.   Tetanoceridae  (Nearctic).   Ann.  Ent.  Soc.  America,  13,  pp. 

305-322  (1920). 
Sack,  P.   Sciomyzidae.   Fliegen  Palaearkt.  Reg.,  37,  87  pp.  (1939). 
Steyskal,   G.  C.    Protodictya.    Proc.  Ent.   Soc.  Washington,   52,   pp.   33-39 

(1950). 
Sepedon  (America).   Wasmann  Jour.  Biol.,  8,  pp.  271-297  (1951). 
Tonnoir,  A.  L.,  and  J.  R.  Malloch.  Sciomyzidae  (New  Zealand).   Rec.  Can- 
terbury Mus.,  3,  pt.  3,  pp.  151-179  (1928). 
Van  Emden,  F.  I.   Mormotomyia.   Proc.  Roy.  Ent.  Soc.  London,  (B)  19,  pp. 

121-128  (1950). 
Verbecke,  J.  Sciomyzidae  (Belgium).  Bull.  Mus.  Roy.  Hist.  Nat.  Belgique,  24, 

no.  3,  31  pp.  (1948). 

LONCH^ID^,  neottiophilim:,  PALLOPTERIDjE, 
PIOPHILID^E,  PSILID^,  THYREOPHORIDiE 

Bezzi,  M.    Lonchaeidae.    Bull.  Ent.  Res.,  9,  pp.  241-254  (1919);  11,  pp.  199- 
210  (1920). 
Lonchaeidae  (Australia).   Australian  Zool.,  3,  pp.  183-185  (1923). 
Blanchard,  E.  E.  Lonchaeidae  (Argentina).  Rev.  Invest.  Agric,  2,  pp.  157-178 

(1950). 
Collin,  J.  E.   British  Psilidae.   Ent.  Mon.  Mag.,  80,  pp.  214-224  (1944). 
Czerny,  L.  Neottiophilidae.  Fliegen  Palaearkt.  Reg.,  38  b,  pp.  11-15  (1931). 

Lonchaeidae.   Ibid.,  43,  40  pp.  (1934). 
Duda,  O.   Piophila.  Konowia,  3,  pp.  97-113,  153-203  (1924). 
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Frey,  R.  Psiliden  (Palaearctic).  Notul.  Ent.,  5,  pp.  47-50  (1925). 
Hennig,  W.    Psilidae,  Copulatory  Apparatus.    Arb.  Morph.  Taxon.  Ent.,  7, 
pp.  304-318  (1940). 

Pallopteridae,  Copulatory  Apparatus.   Ibid.,  8,  pp.  54-65  (1941). 
Psilidae.  Fliegen  Palaearkt.  Reg.,  41,  38  pp.  (1941). 
Piophilidae.  Ibid.,  40,  52  pp.  (1943). 

Lonchaeidae  and  Lauxaniidae,  Copulatory  Apparatus.    Acta   Zool.   Lil- 
loana,  6,  pp.  333-429  (1948). 
Kertesz,  K.   Lonchaeidae  (Indo-Australian).   Termesz.  Fiizetek,  24,  pp.  82-87 

(1901). 
Malloch,  }.  R.    New  Lonchaeidae  and  Sapromyzidae.    Proc.  Ent.  Soc.  Wash- 
ington, 25,  pp.  45-53  (1923). 
Malloch,  J.  R.,  and  W.  L.  McAtee.  Lonchaeidae,  Pallopteridae  and  Sapromyzi- 
dae (Eastern  U.  S.).  Proc.  U.  S.  Nat.  Mus.,  65,  art.  12,  26  pp.  (1924). 
Melander,  A.  L.   Psilidae  (Nearctic).   Psyche,  27,  pp.  91-101   (1920). 

Piophilidae.   Ibid.,  31,  pp.  78-86  (1924). 
Melander,  A.  L.,  and  A.  Spuler.  Piophilidae  (North  America).   Bull.   Wash- 
ington Agric.  Exp.  Sta.,  143,  pp.  53-76  (1917). 

CCELOPIDiE,  HELOMYZIDAE,  TRIXOSCELID^E 

Aldrich,  J.  M.    Genera  of  Helomyzidae.    Ins.  Inscit.  Menstr.,  14,  pp.  96-102 
(1926). 

Aldrich,  J.  M.,  and  P.  S.  Darlington.    Helomyzidae.    Trans.  American  Ent. 
Soc,  34,  pp.  67-100  (1908). 

Collin,  J.  E.  Helomyzidae  (Britain).  Ent.  Mon.  Mag.,  79,  pp.  234-251  (1943). 

Curran,  C.  H.   Anorostoma.   American  Mus.  Novit.,  676,  9  pp.  (1933). 

Czerny,  L.  Geomyza  (Trixoscelis).  Wiener  Ent.  Ztg.,  22,  pp.  123-127  (1903). 
Helomyzidae.  Ibid.,  23,  pp.  199-244,  263-286  (1904).  Konowia,  5,  pp. 
53-56  (1926);  6,  pp.  35-49  (1927);  7,  pp.  52-55  (1928);  8,  pp.  87-92, 
438-449  (1929);  10,  pp.  19-21  (1931);  11,  pp.  209-217  (1932);  12, 
pp.  236-238  (1933);  14,  pp.  271-287  (1935);  16,  pp.  137-142  (1937). 
Abh.  zool.-bot.  Ges.  Wien,  15,  166  pp.  (1924). 

Helomyzidae,  Trichoscelidae,  Chiromyidae.    Fliegen  Palaearkt.    Reg.,  53, 
56  pp.  (1927). 

Hennig,  W.   Ccelopidae.   Ibid.,  52,  38  pp.  (1937). 

Malloch,  J.  R.  Coelopa  (Nearctic).   No.  American  Fauna,  46,  p.  214  (1923). 
Spilochroa.   Proc.  U.  S.  Nat.  Mus.,  78,  art.  15,  p.  29  (1931). 

Mercier,  L.,  and  L.  Tolmer.    Coelopa  (Europe,  North  America).    Bull.  Soc. 
Zool.  France,  55,  pp.  238-242  (1930). 

Sabrosky,  C.  W.  Lutomyia.   Occ.  Pap.  Mus.  Zool.  Univ.  Michigan,  517,  6  pp. 
(1949). 

Steyskal,  G.  Suillia.   Bull.  Brooklyn  Ent.  Soc,  39,  pp.  173-176  (1945). 

Szondy,  G.    Helomyzidae    (Hungary)  ~   Folia  Ent.   Hungarica,   2,   pp.   74-88 
(1929).    (In  Magyar) 

Tonnoir,  A.  L.,  and  J.  R.  Malloch.  Helomyzidae  (New  Zealand).   Rec  Can- 
terbury Mus.,  3,  pp.  83-100  (1927). 
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SPfLEROCERID^E  (BORBORIDiE),  LEPTOCERID^E 

Dahl,  F.   Limosina.   S.  B.  Ges.  Naturf,  Freunde,  6,  pp.  360-377  (1909). 
Duda,  O.   Limosina  (Europe).  Abh.  zool.-bot.  Ges.  Wien,  10,  240  pp.  (1918). 
Leptocera,  Subgenera.    Zool.  Jahrb.  Syst.,  43,  pp.  433-446  (1920). 
Sphaerocera  (Palaearctic).   Tijdschr.  Ent.,  63,  pp.  1-39  (1920). 
Borboridae,  Genera  (South  America).  Ibid.,  64,  pp.  119-146  (1921). 
Borborus  (Palaearctic).  Arch.  Naturg.,  89  A,  Heft  4,  pp.  35-112  (1923). 
Limosina  (Europe).  Verh.  zool.-bot.  Ges.  Wien,  73,  pp.  163-180  (1923). 
Leptocera  (extra-European).    Arch.  Natur.,  90  A,  Heft  11,  pp.  5-215 
(1924). 
Some  European  Limosinas.   Konowia,  7,  pp.  162-174  (1928). 
Sphaeroceridae.   Fliegen  Palaearkt.  Reg.,  57,  182  pp.  (1938). 
Goddard,  W.  H.    Sphaeroceridae,  Pupae  (British).   Trans.  Soc.  British  Ent,  5, 

pp.  235-258  (1938). 
Guibe,  J.   Apterina.   Bull.  Biol.  Paris,  Suppl.,  26,  112  pp.  (1939). 
Hafez,  M.  Borboridae,  Biology.  Proc.  Roy.  Ent.  Soc,  London,  A,  24,  pp.  1-5 

(1949). 
Malloch,  J.  R.    Borboridae  (Costa  Rica).   Trans.  American  Ent.  Soc,  40,  pp. 
1-24  (1914). 
Sphaerocera.    Proc.  Ent.  Soc.  Washington,  27,  pp.  117-123  (1925). 
Sphaeroceridae    (Samoa).     Insects   of  Samoa,   6,   fasc.    8,   pp.    267-329, 
British  Mus.  (1934). 
Richards,  O.  W.    Sphaeroceridae   (British).    Proc.  Zool.  Soc  London,    1930, 
pp.  261-345. 

Sphaeroceridae  (Patagonia).  Diptera  of  Patagonia  and  South  Chile, 
6,  fasc.  2,  pp.  62-84,  British  Mus.  (1931). 

Sphaeroceridae   (Africa).    Mem.  Mus.  Hist.  Nat.  Paris,  8,  pp.  381-406 
(1938). 
Sabrosky,  C.  W.   Leptocera  lutosa.   Proc.  Ent.  Soc.  Washington,  51,  pp.  1-24 

(1949). 
Spuler,  A.  Borboridae,  Genera  (North  America).  Proc.  Acad.  Nat.  Sci.  Phila- 
delphia, 75,  pp.  369-378  (1923). 

Sphaerocera  and  Aptilotus  (Nearctic).  Pan-Pacific  Ent.,  1,  pp.  66-71 
(1924). 

Leptocera  (Nearctic).  Ann.  Ent.  Soc.  America,  17,  pp.  106-116  (1924). 
Psyche,  31,  pp.  121-135  (1924).  Jour.  New  York  Ent.  Soc,  33,  pp.  70-84, 
147-162  (1925).   Canadian  Ent.,  57,  pp.  99-104,  116-124  (1925). 

Borborus  and   Scatophora    (Nearctic).    Bull.   Brooklyn   Ent.   Soc,  20, 
pp.  1-16  (1925). 
Van  Schuytbroeck,  P.    Sphaeroceridae  (Belgium).    Bull.  Mus.  Hist.  Nat.  Bel- 
gique,  18,  no.  19,  12  pp.  (1942);  19,  no.  32,  12  pp.  (1943). 
Sphaerocerinae.   Expl.  Pare  Nat.  Albert,  52,  43  pp.  (1948). 

CANACEID^,  EPHYDRID^,  TETHINID^ 

Becker,  T.    Ephydridae  (Palaearctic).    Berliner  Ent.  Zeitschr.,  41,  pp.  91-276 

(1896).  Fliegen  Palaearkt.  Reg.,  56,  115  pp.  (1926). 
Berg,  C.  O.  Hydrellia,  Bred  from  Potamogeton.  Ann.  Ent.  Soc.  America,  43, 

pp.  374-398  (1950). 
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Cresson,  E.  T.  Paralimna.  Trans.  American  Ent.  Soc,  42,  pp.  101-124  (1916). 
Notiphila  and  Dichseta.  Ibid.,  43,  pp.  27-66  (1917). 
Ephydridae  (Costa  Rica).   Ibid.,  44,  pp.  39-68  (1918). 
Gymnopinae.   Ibid.,  47,  pp.  325-343  (1922). 
Exotic  Ephydridae.   Ibid.,  51,  pp.  227-258  (1925). 
New  Ephydridae  and  Micropezidse.    Ibid.,  52,  pp.  249-260  (1926). 
Ephydridae.  Ibid.,  55,  pp.  165-195  (1929);  58,  pp.  1-34  (1932). 
Ephydridae    (Patagonia).    Diptera   of   Patagonia  and   South   Chile,   6, 
fasc.  2,  pp.  85-116,  British  Mus.  (1931). 

New  Genera  and  Species  of  Ephydridae.  Trans.  American  Ent.  Soc,  60, 
pp.  199-222  (1934);  61,  pp.  345-372  (1935);  62,  pp.  257-270   (1937). 
Notul.  Acad.  Nat.  Sci.  Philadelphia,  38,  10  pp.  (1940). 
Ochthera.   Rev.  Ent.  Rio  Janeiro,  8,  pp.  24-40  (1938). 
Discomyza.  Notul.  Acad.  Nat.  Sci.  Philadelphia,  21,  12  pp.  (1939). 
Nostima  (Neotropical).   Ibid.,  78,  8  pp.  (1941). 
Psilopodinae.  Trans.  American  Ent.  Soc.,  68,  pp.  101-128  (1942). 
Ilytheini.   Ibid.,  69,  pp.  1-16  (1943). 

Hydrellini,  Hydrini,  Ilytheini.    Ibid.,  70,  pp.  159-180  (1944). 
Psilopodinae  (Indo-Australian).  Ibid.,  71,  pp.  47-75  (1945). 
Psilopodinae  (Neotropical).    Ibid.,  71,  pp.  129-163  (1946). 
Notiphilini  (North  America).   Ibid.,  72,  pp.  227-240  (1946). 
Psilopinse  (Ethiopian).    Ibid.,  72,  pp.  241-264  (1946). 
Notiphilinae  (Neotropical).    Ibid.,  73,  pp.  35-61   (1947).    (Ethiopian). 
Ibid.,  73,  pp.   105-124   (1947).    (Indo-Australian).    Ibid.,  74,  pp.   1-28 
(1948). 
Napaeinae  (North  America).   Ibid,  74,  pp.  225-260  (1949). 
Czerny,  L.   Tethinidse.    Fliegen  Palaearkt.  Reg,  55,  8  pp.  (1928). 
Hendel,  F.   Ephydridae  (Chaco  Exped.).   Konowia,  9,  pp.  127-155  (1930). 

Tethinidse.    Tijdschr.  Ent,  77,  pp.  37-54  (1934). 
Hennig,  W.  Tethinidse.  Ent.  Rdsch.  Stuttgart,  54,  pp.  136-140  (1936). 

Tethinidse,  Copulation  Apparatus.    Arb.  Morph.  Taxon.   Ent,  6,  pp. 
81-94  (1939). 

Ephydridae,  Metamorphosis.  Ibid,  10,  pp.  105-138  (1945). 
Jones,  B.  J.  Ephydridae.  Univ.  California  Publ.  Ent,  1,  pp.  153-198  (1906). 
Malloch,  J.  R.    Ephydridae  (Samoa).    Insects  of  Samoa,  6,  fasc.  8,  pp.  267— 

329,  British  Mus.  (1934). 
Melander,  A.  L.    Tethinidse  (North  America).    Jour.  New  York  Ent.  Soc, 

59,  pp.  187-212  (1951). 
Tonnoir,  A.  L,  and  J.  R.  Malloch.   Ephydridae  (New  Zealand).    Rec.  Can- 
terbury Mus,  3,  pp.  1-18  (1926). 
Wirth,  W.  W.  Scatella  (Hawaii).   Proc.  Hawaiian  Ent.  Soc,  13,  pp.  277-304 
(1947). 

CHLOROPIDSE 

Becker,  T.  Chloropidse  (Palsearctic).  Arch.  Zool,  1,  pt.  10,  pp.  33-174,  197- 
200  (1910). 

Chloropidse   (Ethiopian).    Ann.  Mus.  Nat.  Hungarici,  8,  pp.  377-443 
(1911). 
Chloropidse  (Indo-Australian).    Ibid,  9,  pp.  35-170  (1911). 
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Chloropidae  (Nearctic).    Ibid.,   10,  pp.  21-120   (1912).    (Neotropical). 
Ibid.,  10,  pp.  121-256  (1912). 

Chloropidae  (Abyssinia).    Ann.  Mus.  Nat.  Hungarici,  11,  pp.  147-167 
(1913). 
Chloropidae,  New  Species.  Ibid.,  14,  pp.  423-453  (1916). 
Becker,  T.,  and  J.  C.  H.  DeMeijere.   Chloropidae  (Java).  Tijdschr.  Ent.,  56, 

pp.  283-307  (1913). 
Collin,  J.  E.   British  Oscinellinae.  Trans.  Roy.  Ent.  Soc.  London,  97,  pp.  117- 

148  (1946). 
Corti,  E.   Crassiseta  (Italy).   Bull.  Soc.  Ent.  Italiana,  40,  pp.  121-162  (1909). 
Duda,  O.    Chloropidae  (Neotropical).    Folia  Zool.  Hydrobiol.,  2,  pp.  46-128 
(1930);  3,  pp.  159-172  (1931);  5,  pp.  41-48  (1933). 
Oriental  Chloropidae.    Stettiner  Ent.  Ztg.,  91,  pp.  278-304  (1930). 
Chloropidae.    Fliegen  Palaearkt.  Reg.,  61,  248  pp.  (1932-1933). 
Chloropidae  (Neotropical).    Konowia,  12,  pp.  192-209  (1933);  13,  pp. 
58-69,  101-110  (1934). 

Chloropidae  (Orient,  Australia).    Arb.  Morph.  Taxon.  Ent,  1,  pp.  39- 
60  (1934). 

Chloropidae  (Sumatra).   Tijdschr.  Ent.,  77,  pp.  55-161   (1934). 
Enderlein,  G.    Oscinosominae.  S.  B.    Ges.  Naturf.  Freunde,  1911,  pt.  4,  pp. 
185-244. 
Oscinosominae,  Genera.    Zool.  Anz.,  38,  pp.  10-13  (1911). 
Chloropidae.   Ibid.,  42,  pp.  351-374  (1913). 
Heringiinae.   Ibid.,  105,  pp.  191-194  (1934). 
Hall,  D.  G.    Pseudogorax.   Jour.  Washington   Acad.   Sci.,   27,  pp.   255-261 

(1937). 
Kumm,  H.  W.    Hippelates  and  Oscinella.    Bull.  Ent.  Res.,  27,  pp.  307-329 

(1936). 
Lamb,  C.  G.    Exotic  Chloropidae.    Ann.  Mag.  Nat.  Hist.,   (8)    19,  pp.  33-58 
(1917). 
New  Chloropidae.   Ibid.,  (10)  20,  pp.  421-432  (1937). 
Malloch,  J.  R.   Botanobiinae.   Proc.  U.  S.  Nat.  Mus.,  46,  pp.  239-266  (1913). 
Chloropidae,  Genera.   Canadian  Ent.,  46,  pp.  113-120  (1914). 
Botanobiinae  (Australia).    Proc.  Linn.  Soc.  New  South  Wales,  52,  pp. 
434-445  (1927). 

Exotic  Chloropidae.    Ann.  Mag.  Nat.   Hist.,    (10)    7,  pp.  473-492;   8, 
pp.  49-70  (1931). 

Chloropidae  (Australia).    Proc.  Linn.  Soc.  New  South  Wales,  63,  pp. 
334-356  (1938);  65,  pp.  261-288  (1940);  66,  pp.  41-64  (1941). 
Rockwood,  L.  P.  et  al.  Meromyza.  U.  S.  Dept.  Agric.  Tech.  Bull.,  928,  1 8  pp. 

(1947). 
Sabrosky,  C.  W.  Chlorops,  Taxonomy.   Ent.  News,  46,  pp.  77-84  (1935). 

Madiza,  Vittate  Species.  Jour.  Kansas  Ent.  Soc,  8,  pp.  105-116  (1935). 
Chloropidae  (Kansas).  Trans.  American  Ent.  Soc,  61,  pp.  207-268 
(1935). 
Oscinella  and  Madiza.  Ann.  Ent.  Soc.  America,  29,  pp.  707-728  (1936). 
Chloropisca  (Nearctic).  Canadian  Ent.,  68,  pp.  170-177  (1936). 
Chloropidae,  Taxonomic  Notes.  Jour.  New  York  Ent.  Soc,  46,  pp. 
417-434  (1938). 
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Chloropidae   (Oriental).    Ann.  Mag.  Nat.  Hist,   (11)    6,  pp.   418-427 
(1940). 

Oscinella.   Canadian  Ent.,  72,  pp.  214-230  (1940). 

Chloropidae  of  World,  Genotypes.    Ann.  Ent.   Soc.  America,  34,  pp. 
735-765  (1941). 

Ectecephala.   Proc.  Ent.  Soc.  Washington,  43,  pp.  75-80  (1941). 

Hippelates.  Canadian  Ent.,  73,  pp.  23-27  (1941). 

Thaumatomyia.    Ibid.,  75,  pp.  109-117  (1943). 

Epimadiza    (Africa).    Ann.   Mag.   Nat.   Hist.,    (11)    13,   pp.    821-851 
(1946). 

Elachiptera  (Nearctic).    Jour.  Washington  Acad.  Sci.,  38,  pp.  365-382 
(1948). 

Dicraeus  (North  America).  Proc.  Ent.  Soc.  Washington,  52,  pp.  53-62 
(1950). 

Gaurax  (Nearctic).   Amer.  Midi.  Nat.,  45,  pp.  407-431  (1951). 

Lasiopleura.   Canadian  Ent.,  83,  pp.  336-343  (1951). 

Chloropidae.    Ruwenzori  Exped.,   1939,  2,  no.  7,  pp.  711-828,  British 
Mus.  (1951). 
Seguy,  E.    Hippelates   (Neotropical).    Mem.  Mus.  Hist.  Nat,  Paris,   13,  pp. 
331-357  (1940). 

ANTHOMYZID.E,  CHAM^MYIID^,  CHYROMYIIDiE, 
OPOMYZID.E,  CLUSIIDiE 

Becker,  T.  Peletophila.  Zeitschr.  syst  Hymen  opt.  Dipt,  4,  pp.  129-133  (1904). 
Bezzi,  M.  Chiromyia.   Atti  Soc.  Italiana  Sci.  Nat.,  43,  pp.  177-181  (1904). 
Coe,  R.  L.  Chamaemyia  (British).  Ent.  Mon.  Mag.,  78,  pp.  173-190  (1942). 
Collin,  J.  E.  Aphaniosoma.  Ann.  Mag.  Nat.  Hist,  (12)  2,  pp.  127-147  (1949). 
Czerny,  L.    Anthomyza    (Palaearctic).    Wiener  Ent.   Ztg.,   21,   pp.   249-254 
(1902). 
Heteroneuridse.   Ibid.,  22,  pp.  61-107  (1903). 
Ochthiphilidse.  Ibid.,  23,  pp.  167-170  (1904). 

Chiromyiidae.   Fliegen  Palaearkt.  Reg.,  53,  pp.  51-54  (1927).   Konowia, 
8,  pp.  438-449  (1930). 
Clusiids.   Ibid.,  54  A,  pp.  1-12  (1928). 
Anthomyzidae.   Ibid,  54,  8  pp.  (1928). 
Opomyzidae.   Ibid,  55,  15  pp.  (1928). 
Chamaemyiidae.   Ibid.,  51,  24  pp.  (1936). 
Hennig,  W.   Clusiiden.  Encycl.  Ent.  (B)   II,  9,  pp.  121-138   (1938). 
Malloch,  J.  R.    Chyromyia.    Proc.  Ent.   Soc.  Washington,   16,  pp.   179-181 
(1914). 
Clusiodidae.   Ibid,  20,  pp.  2-8  (1918). 

Leucopis.   Bull.  Illinois  Nat.  Hist.  Surv,  13,  pp.  345-357  (1921).   Ann. 
Mag.  Nat.  Hist,  (9)  19,  pp.  575-577  (1927). 

Notes  on  Clusiodidae.    Occ.  Pap.  Boston  Soc.  Nat.  Hist,  5,  pp.  47-50 
(1922). 

Chamaemyiinae  (North  America).    Ann.  Mag.  Nat.  Hist,  (11)   6,  pp. 
265-274  (1940). 
Melander,  A.  L.    Agromyzidae,  Milichiidae,  Ochthiphilidae.    Jour.  New  York 
Ent.  Soc,  21,  pp.  219-273,  283-300  (1913). 
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Melander,  A.  L.,  and  N.  Argo.   Clusiidae.  Proc.  U.  S.  Nat.  Mus.,  64,  art.  11, 
54  pp.  (1924). 

AGROMYZIDAE,  CARNID^,  CRYPTOCPLETID^E, 
MILICHIIDiE,  ODINIID.E 

Barnes,  H.  F.  Asparagus  Miner.  Ann.  Appl.  Biol.,  24,  pp.  574-588  (1937). 
Becker,  T.   Milichinae.   Ann.  Mus.  Nat.  Hungarici,  5,  pp.  507-550  (1907). 
Bel'skii,  B.  I.    Minierfliegen.    Rep.  Zool.  Mus.  Kiev,  23,  pp.  89-103  (1939). 

(In  Ukrainian) 
Bezzi,  M.  Cryptochaetum.   Atti  Soc.  Italiana  Sci.  Nat.,  58,  pp.  237-252  (1919). 
Buhr,  H.    Agromyzid  Mines   (Southern  Europe).    Stettiner  Ent.  Ztg.,   102, 

pp.  73-119  (1941). 
Duda,  O.    Madizinae  (Palaearctic).   Natuurh.  Maandbl.,  24,  pp.  14-16,  24-26, 

37-40  (1935). 
Frey,  R.    Finlands  Agromyzider.    Notul.  Ent.,    17,  pp.   82-96    (1937);   26, 

pp.  13-55  (1946). 
Frost,  S.  W.  New  Agromyzidae  (Central  America).   Ann.  Ent.  Soc.  America, 

29,  pp.  298-318  (1936). 
Hendel,  F.  Agromyzidae  (Palaearctic).  Arch.  Naturg.,  84  A,  Heft  7,  pp.  109- 
174  (1918). 
Milichiiden.  Ent.  Mitt.,  8,  pp.  196-200  (1919). 
Blattminierende  Fliegen.    Deutsche  Ent.  Ztg.,  1923,  pp.  386-400. 
Dipterenminen.    Blattminen   Europas,   Vienna,    1,   64   pp.    (1926);   2, 
135  pp.  (1928). 
Agromyzidae,  Key  to  Genera.   Zool.  Anz.,  69,  pp.  248-271  (1927). 
Agromyzidae.    Fliegen  Palaearkt.    Reg.,  59,  570  pp.   (1931-1936). 
Hennig,  W.   Milichiidae,  Carnidae.   Ibid.,  60  A,  91  pp.  (1937). 
Hering,  M.    Key  to  Mines  on  Crataegus.    Deutsche  Ent.  Zeitschr.,  1921,  pp. 
123-147. 

OZkologie  der  blattminierenden  Insektenlarven.   Zool.  Bausteine,  Berlin, 
1,  Heft  2,  254  pp.  (1926). 
Agromyzidae.   Tierwelt  Deutschlands,  Diptera,  6,  172  pp.  (1927). 
Minenfauna  der  Canarischen  Inseln.  Zool.  Jahrb.  Syst.,  53,  pp.  405-486 
(1927). 

Blattminierende    Insekten.     Ibid.,    55,    pp.    535-588    (1928).     Zeitschr. 
Angewandte  Ent,  17,  pp.  431-471   (1930).    Ent.  Jahrb.,  1935,  pp.  17-33. 
Minenstudien.   Zeitschr.  Pflanzenkrankh.,  44,  pp.  49-70  (1934). 
Blattminen  (Europe).   112  pp.,  Junk  (1935). 

New  Agromyzidae   (Palaearctic).    Eos,    19,   pp.  51-62    (1943).    Notul. 
Ent.,  29,  pp.  18-32  (1949). 
Knab,  F.   Cryptochaetum.    Ins.  Inscit.  Menstr.,  2,  pp.  33-36  (1914). 
Lundquist,  A.   Agromyzidae  (Sweden).   Opusc.  Ent,  12,  pp.  61-76  (1947). 
Malloch,  J.  R.  Agromyzidae.  Proc.  U.  S.  Nat.  Mus.,  46,  pp.  127-154  (1913). 
Agromyza  and  Cerodonta.    Ann.  Ent.  Soc.  America,  6,  pp.  269-340 
(1913). 
Agromyzidae,  Notes.   Ent.  News,  25,  pp.  308-314  (1914). 
Agromyza  virens.   Proc.  U.  S.  Nat.  Mus.,  49,  pp.  103-108  (1915). 
Agromyza.  Canadian  Ent.,  50,  11  pp.  (1918). 
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Cryptochaetum.  Proc.  Linn.  Soc.  New  South  Wales,  52,  pp.  421-423 
(1927). 

Meijere,  J.  C.  H.  de.  Agromyzidae  (Holland).  Tijdschr.  Ent.,  67,  pp.  119-155 
(1924). 

Agromyzinae,  Larvae.  Ibid.,  68,  pp.  195-293  (1925);  69,  pp.  227-317 
(1926);  71,  pp.  145-178  (1928);  77,  pp.  244-290  (1934);  80,  pp.  167-243 
(1937);  81,  pp.  61-116  (1938);  83,  pp.  160-188  (1940);  84,  pp.  13-20 
(1941);  86,  pp.  61-76  (1943);  87,  pp.  65-74  (1946);  92,  pp.  15-33  (1950). 

Melander,  A.  L.    Agromyzinae,  Milichiinae.    Jour.  New  York  Ent.  Soc.,  21, 
pp.  219-273  (1913). 

Menon,  M.  G.  R.  Cryptochaetum.   Indian  Jour.  Ent.,  11,  pp.  1-8  (1949). 

Ryden,  N.  S.  Agromyzidae  and  Mines  (Sweden).  Ent.  Tidskr.,  47,  pp.  119-131 
(1926). 

Thorpe,  W.  H.   Cryptochaetum,  Key  and  Larvae.    Parasitol.,  33,  pp.  131-148 
(1941). 

Venturi,  F.   Ceredonta.   Redia,  31,  pp.  191-226  (1946). 

Vimmer,  A.   Leaf-miners  in  Bohmen.    Acta  Soc.  Ent.  Cechosloveniae,  27,  pp. 
54-66  (1930).   (In  Czech) 

List  of  Plant  Miners  (Czechoslovakia).  Arch.  Prir.  Vyzk.  Cech.,  18, 
159  pp.  (1931).    (In  Czech) 

Watt,  M.  N.    Agromyza  and  Phytomyza  (New  Zealand).   Trans.  New  Zea- 
land Inst.,  54,  pp.  465-489  (1923). 

ASTIID,E,  AULACOGASTRID^E,  CNEMOSPATHID^E,  DIASTATIDiE, 
DROSOPHILIDAE,  PERISCELIDiE 

Breuer,  M.  E.,  and  C.  Pavan.  Drosophila,  Genitalia.   Rev.  brasiliera  Ent.,  10, 

pp.  469-488  (1950). 
Bryan,  E.  H.   Drosophilidae  (Hawaii).  Proc.  Hawaiian  Ent.  Soc,  10,  pp.  25- 

42  (1938). 
Burla,  H.   Drosophila,  wiilistoni  Group.  Evolution,  3,  pp.  300-314  (1950). 
Drosophila  (Switzerland).  Rev.  Suisse  Zool.,  58,  pp.  23-175  (1951).    . 
DeBarros,  R.    Drosophila  Speciation.    Rev.  brasiliera  Biol.,   10,  pp.  265-278 

(1950). 
Demerec,  M.  edit.   Biology  of  Drosophila.  632  pp.,  Wiley,  New  York  (1950). 
Dobzhansky,  T.,  and  C.  Pavan.  Drosophila  (Brazil).  Bol.  Fac.  Cien.  Letr.  Sao 

Paulo,  36,  pp.  7-72  (1943). 
Duda,    O.     Scaptomyza.     Jahresh.    Ver.    Insektenk.,    13,    pp.    57-69    (1921). 
Oriental  and  Australian  Drosophilidae.   Ann.  Mus.  Nat.  Hungarici,  20, 
pp.  24-59  (1923);  23,  pp.  241-250  (1926). 
Drosophila  (Europe).    Ent.  Meddel.,  14,  pp.  246-313  (1924). 
Drosophilidae  (Palaearctic,  Oriental).   Arch.  Naturg.,  90  A,  Heft  3,  pp. 
172-234    (1924);    (Southeast   Asia).     Ibid.,    pp.    235-259    (1924);    (Neo- 
tropical).  Ibid.,  91  A,  Heft  11,  pp.  1-229  (1925). 

Drosophilidae  (Costa  Rica).    Ann.  Mus.  Nat.  Hungarici,  22,  pp.  149— 
229  (1925). 
Drosophilidae  (Sumatra).   Supplementa  Ent.,  14,  pp.  42-120  (1926). 
Astiidae  (Old  World).    Deutsche  Ent.  Zeitschr.,  1927,  pp.  113-147. 
Hypselothyrea  (Southeast  Asia).    Ann.  Mus.  Nat.  Hungarici,  25,  pp. 
79-90  (1928). 
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Periscelidae,  Astiidae,  Cyrtonotidae.   Fliegen  Palaearkt.  Reg.,  58  A-F,  63 

pp.  (1934). 
Drosophilidae.   Ibid.,  58  G,  118  pp.  (1935). 
Drosophilidae  (Africa).  Ann.  Mus.  Nat.  Hungarici,  32,  pp.  1-57  (1939); 

33,  pp.  19-53  (1940). 
Enderlein,  G.  Cnemospathidae.  Nat.  Hist.  Juan  Fernandez,  3,  Zool.,  pp.  643- 

680  (1940). 
Frota-Pessoa,  O.  Hirtodrosophila.  Rev.  brasiliera  Biol.,  5,  pp.  469-483  (1945). 

Clastopteromyia.    Summa  brasiliensis  Biol.,  1,  pp.  181-241   (1947). 
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ORDER  SIPHONAPTERA 

(SUCTORIA,  APHANIPTERA,  ROPHOTElRA) 

Small,  wingless,  strongly  compressed,  jumping  insects,  with  dark 
colored,  heavily  chitinized  bristly  body  and  legs;  parasitic  in  the  adult 
condition  on  mammals,  or  rarely  on  birds.  Head  small,  closely  articu- 
lated with  the  thorax.  Antennae  short  and  thick,  with  two  large  basal 
joints  and  an  oval  or  elongate  indistinctly  jointed  apical  portion,  lying 
in  depressions  behind  the  small,  simple  eyes  which  are  sometimes  want- 
ing. Mouthparts  fitted  for  piercing  and  sucking,  the  mandibles  setiform, 
maxillae  blade-like;  both  pairs  of  palpi  well  developed.  Thorax  small, 
composed  of  three  similar,  freely  movable  segments.  Abdomen  large, 
composed  of  nine  segments;  cerci  one-jointed.  Legs  large,  stout;  coxae 
large,  tarsi  five-jointed  with  stout  claws.  Metamorphosis  complete;  larvae 
elongate,  cylindrical,  legless,  with  well  developed  head  and  biting  mouth- 
parts;  free  living.  Pupae  enclosed  in  cocoons.  Fleas. 

1.  Most  of  the  dorsal  abdominal  segments  each  bearing  more  than 
one  transverse  row  of  bristles;  fronto-epicranial  groove  frequently 
present    2 
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Most  of  the  dorsal  abdominal  segments  with  only  a  single  transverse 
row  of  bristles,  or  without  bristles 5 

2.  Gena  (cheek)  simple,  not  divided  by  a  vertical  groove  or  suture.  .  .3 
Gena  divided  by  a  vertical  suture;  head  with  a  "helmet"  composed 

of  the  greatly  reduced  front  and  the  anterior  part  of  the  greatly 
enlarged  genae;  postantennal  region  of  head  with  a  dorsal  swell- 
ing    STEPHANOCfRCID^E 

3.  Head  simple  at  sides,  seldom  elongated,  without  a  flattened,  arti- 

culated lobe,  on  each  side  anteriorly;  not  parasitic  on  bats 4 

Head  usually  elongated,  with  two  or  three  ventral  flaps  that  project 
downward  from  the  anterior  corner  of  the  head  at  the  sides  of  the 
mouth  opening;  species  parasitic  on  bats.  (Ischnopsyllus,  Myo- 
dopsylla).   (CERATOPSYLLIDtf)   ISCHNOPSYLLID^ 

4.  Head  without  a  comb-like  series  of  spines  on  each  cheek;  front  not 

reduced  in  size;  abdomen  usually  with  few  apical  spines  and  rarely 
with  combs.  (CERATOPHYLLIDAE,  VERM1PSYLLIDA1, 
MALACOPSYLUD/E,  MEGAPSYLLlDAi,  part). 

DOLICHOPSYLLID^E 

a.  Frontal  notch  or  frontal  tubercle,  or  both,  present  although  sometimes 

weakly  developed  b 

Frontal  notch  and  frontal  tubercle  completely  absent.  (Uropsylla, 
Malacopsylla,  Acanthopsylla,  Conorhinopsylla).  UROPSYLLlNyE 

b.  Antepygidial  bristles  absent  or  very  poorly  developed;  abdomen  of 

female  frequently  distended.    (Vermipsylla,  Arctopsylla). 

VERMIPSYLLiN^E 
Antepygidial  bristles  present,  conspicuous;  abdomen  not  distended   .  c 

c.  Pronotum  with  a  comb  of  spines.    (Dolichopsylla,  Ceratophyllus, 

Ctenophyllus,  Amphipsylla)   DOLICHOPSYLLINjE 

Pronotum  without  a  comb  of  spines.   (Rhopalopsyllus,  Parapsyllus). 

RHOPALOPSYLLiNiE 

Head  with  a  comb-like  series  of  spines  on  each  cheek;  front  often 
reduced  in  size;  combs  often  present  on  abdomen;  apical  spines  of 
abdomen  frequently  numerous.  (Including  CTENOPSYLL1DAZ, 
CTENOPHTHALMIDAz,  TYPHLOCERATIDA1,  MALACO- 
PSYLL1DA1,  MEGAPSYLLIDM,   MACROPSYLLIDM). 

HYSTRICHOPSYLLID^E 

a.   Front  never  greatly  reduced,  forming  at  least  one-half  of  the  anterior 
margin  of  the  head;  cheeks  usually  not  greatly  enlarged,  usually 

longest  horizontally;  eyes  sometimes  present b 

Front  greatly  reduced,  dorsal  or  antedorsal  in  position,  forming  less 
than  one-half  of  the  anterior  margin  of  the  head,  furnished  with 
one  or  two  pairs  of  dermal  pits  and  with  never  more  than  a 
vestigial  frontal  tubercle;  cheeks  greatly  enlarged,  longest  in  a  ver- 
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tical  or  nearly  vertical  direction;  eyes  absent  or  vestigial.  (Lep- 
topsylla,  Peromyscopsylla)   LEPTOPSYLLiNiE 

b.  Labial   palpi   with  eight  joints   or   less;   cephalic   comb  of  bristles 

seldom  extending  along  both  the  ventral  margin  of  the  cheek 

and  the  anterior  margin  of  the  antennal  groove c 

Labial  palpi  with  more  than  ten  joints;  cephalic  comb  extending 
along  the  ventral  margin  of  the  cheek  and  the  anterior  margin 
of  the  antennal  groove.    (Macropsylla,  Austr.). 

MACROPSYLLINjE 

c.  Front  with  a  tubercle  or  notch,  sometimes  very  poorly  developed; 

comb  on  cheek  with  no  more  than  six  spines;  small  species. 
(Ctenophthalmus,  Micropsylla)  CTENOPHTHALMlN^ 

Front  without  trace  of  a  tubercle  or  notch;  comb  on  cheek  with  six 
or  more  spines;  medium  or  large  species.  (Hystricopsylla,  Steno- 
ponia) HYSTRICHOPSYLLINtE 

5.  Thorax  above  longer  than  the  first  abdominal  segment;  abdomen  of 

gravid  female  never  greatly  swollen;  segments  of  abdomen  each 
with  a  row  of  distinct  bristles.   (Figs.  766,  767,  768,  770). 

PULfCIDiE 

a.  Mesoepisternum  separated  from  the  epimeron  by  an  internal  vertical 

ridge   b 

Mesoepisternum  not  separated  from  the  epimeron.  (Pulex,  Juxta- 
pulex)  PULICiNiE 

b.  Fronto-epicranial  suture  indistinct  or  absent;  postantennal  region  of 

head  not,  or  only  slightly,  incrassate  above.  Ctenocephalides 
(=  Ctenocephalus)  (C.  jelis,  Cat-flea;  C.  canis,  Dog-flea),  Xeno- 
psylla  (=  Lccmopsylla)  (X.  chebpis,  Plague  flea),  Hoplopsyllus). 

SPILOPSYLLlNiE 
Fronto-epicranial  suture   (above   the   antennal  groove)   well   devel- 
oped; front  considerably  reduced,  the  fronto-genal  angle  almost  as 
high  as  the  level  of  the  eye;  post-antennal  region  of  head  incrassate 
above.   (Chimaeropsylla,  Ethiop.)   CHIJVLEROPSYLLllSLE 

Thorax  greatly  reduced  in  size,  its  length  above  shorter  than  that  of 
the  first  abdominal  segment;  abdomen  of  gravid  female  greatly 
distended;  bristles  on  abdomen  weak  or  absent 6 

6.  Maxillae  with  a  long  narrow,  curved  lamina  which  projects  down- 

ward and  backward;  maxillary  palpi  as  long  as  the  front  coxae; 
head  evenly  rounded  above;  side  pieces  of  metathorax  extending 
over  only  the  first  abdominal  segment;  abdomen  of  fully  matured 
female  vermiform.  (Hectopsylla,  Ind.)  HECTOPSYLLIDiE 

Maxillae  without,  or  with  a  very  short  and  broad  projecting  lamina, 
their  palpi  extending  beyond  the  front  coxae;  head  strongly  angu- 
lated  anteriorly  above;  side  pieces  of  metathorax  extending  over 
nearly  two  or  three  abdominal  tergites;  abdomen  of  fully  matured 
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female  enormously  swollen,  globose  (Fig.  765).  (Tunga  (  =  Sar- 
copsylla,  Dermatophilus)  (T.  penetrans,  Chigoe  or  Jigger  flea) 
tropicopol.;  Echidnophaga  (E.  gallinacea,  Sticktight  or  Hen  flea) 
tropicopol.).  (SARCOPStLUD/E,  ECHIDNOPHAGlDAi, 
DERMA  TOPHI  LID  Ai,  RHYNCHOPRI6NIDA1 .  .  TUNGIDjE 


Figs.  765-771.   Siphonaptera 

765.  Tunga,  mature  female  (Butler)  Tungidse. 

766.  Ctenocephalides  (Patton  and  Cragg)  Pulicidae. 

767.  Xenopsylla,  side  view  of  head  (Fox)  Pulicidx. 

768.  Ctenocephalides,  antenna  (Patton  and  Cragg)  Pulicidae. 

769.  Ceratophyllus,  antenna  (Fox)  Dolichopsyllidae. 

770.  Ctenocephalides,  hind  tibia  (Fox)  Pulicidae. 

771.  Ceratophyllus,  hind  tibia   (Fox)  Dolichopsyllidae. 
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ORDER  COLE6PTERA 

(ELEUTHERATA;  ELYTRdPTERA) 

Moderate-sized,  small  or  minute,  more  rarely  very  large,  hard-bodied 
insects.  Head  free,  usually  prominent,  sometimes  produced  forward  to 
form  a  snout  or  beak;  mandibles  well  developed;  maxillae  well  devel- 
oped, usually  bilobed  with  the  palpi  three-  to  five-jointed;  labial  palpi 
snorter,  two-  or  three-jointed;  antennae  ten-  or  eleven-jointed,  sometimes 
less,  very  rarely  more,  filiform  or  variously  modified,  often  with  the 
apical  joints  enlarged;  ocelli  nearly  always  absent.  Prothorax  free;  two 
pairs  of  wings,  the  front  pair  (elytra)  thickly  chitinized,  sheathing  the 
meso-  and  metathorax  and  also  nearly  always  the  abdomen,  almost  always 
meeting  in  a  straight  line  down  the  middle  of  the  back;  hind  wings 
occasionally  absent,  front  ones  rarely  reduced  or  absent.  Legs  homono- 
mous,  the  tarsi  usually  with  five  or  four  joints;  no  cerci.  Metamorphosis 
complete,  the  larvae  mandibulate.  A  very  large  and  widely  distributed 
group,  including  Beetles  and  Weevils.1 

1.  First  ventral  segment  divided  by  the  hind  coxal  cavities,  so  that 

its  sides  are  separated  from  the  usually  very  small  median  part 
(Fig.  772);  the  first  three  sternites  (ventral  abdominal  segments) 
immovably  united;  antennae  usually  filiform  or  nearly  so;  hind 
wings  usually  with  a  triangular  or  oval  cell  at  the  apex  of  an 
elongate  discal  cell.  (Figs.  774,  777).  (Suborder  ADEPHAGA)  2 
First  visible  sternite  extending  for  its  entire  breadth  behind  the 
coxal  cavities;  hind  wing  wthout  closed  cell  at  apex  of  discal 
cell  (except  Cupidae),  the  latter  also  often  absent.  (Figs.  775, 
776,  778).    (Suborder  POL^PHAGA) 9 

2.  Metasternum    with    a    well-defined    ante-coxal    piece,    marked    off 

anteriorly  by  a  distinct  suture  which  extends  across  the  whole 
width  of  the  metasternum  excepting  the  episterna;  mostly  ter- 
restrial forms,  a  few  aquatic 3 

Metasternum  with  a  much  smaller  ante-coxal  piece,  or  none;  aquatic 
or  rarely  subaquatic  forms 5 

3.  Posterior  coxae  expanded  into  large  plates  which  almost  entirely  con- 

ceal the  abdomen;  antennae  10-jointed;  aquatic  forms.  (Haliplus, 

cosmop.;  Peltodytes  (Cnemidotus),  Holarc.) HALfPLIDiE 

Posterior  coxae  not  thus  expanded;  antennae  usually  11-jointed,  but 

1 A  few  highly  degenerate  forms  of  more  or  less  larviform  appearance  that  will  not 
otherwise  run  out  in  the  key  may  be  identified  by  reference  to  couplet  198. 
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segments  reduced  in  number,  fused,  or  distorted  in  certain  rare 
Carabidae  (paussids);  terrestrial  or  at  most  subaquatic  forms.  (If 
the  tarsi  are  two-jointed  and  the  antennae  bead-like,  see  Jacob- 

soniidae,  couplet  119)  4 

Antennae  inserted  on  the  front,  above  the  base  of  the  mandibles; 
eyes  prominent;  head  usually  wider  than  the  thorax,  vertical,  with 


MAK.LLARY  Z*™  L0B£  <*  MWt,U-* 
PALPUS.  /       ^NN^R  l-°BC  OF  MAXILL> 
■LABIAL   PALPUS 
LABRUM 
UGULAn/"m  *1nDi  BLt 


A&lOSSX 

BUCCAL  OPENING 
■ROAT 


tPtMlHON  » 
PRQT>10RA)I 


EPlSTtRNUM 
or  METATHORAX1 


--VtrTTRAL 

A&OOMINAL 

It&MtNTJ 


/MAXILLARY  PALPUS 


Mneuc 

LA&RUM 
-tP«STOMA« 
CLTPE.US 
CLYPEAL* 
FRONTAL 
SUTURE. 


Figs.  772-773.  Coleoptcra 

772.  Harpalus,  underside  (Hayward)  Carabidae. 

773.  Necrophorus,  wings  spread  on  left  side  and  removed  on  the  right  (Hayward) 

Silphidae. 

large  mandibles.  Tiger-beetles.  (Cicindela,  cosmop.;  Megacephala 
(Tetracha),  widespr.;  Oxychila,  Neotrop.;  Mantichora,  A£r.; 
Tricondyla,     Indoaustr.;     Pogonostoma,     Madagascar;      6mus, 

Nearc.)   CICINDfiLID^ 

Antennae  inserted  on  the  sides  of  the  head  between  the  base  of  the 
mandibles  and  the  eyes;  head  usually  narrower  than  the  thorax 
and  usually  held  horizontal.  Ground  beetles,  etc.  A  very  large, 
diverse,  abundant  and  widespread  family.  (Figs.  772,  777,  783, 
818).  (Calosoma,  Scarites,  Clivina,  Pterostichus,  Chlaenius,  Lebia, 
Brachinus,  cosmop.  or  widespr.;  Carabus,  Nebria,  Trechus,  Amara, 
Harpalus,  chiefly  Nearc;  Anophthalmus,  Eur.;  Pseudanophthal- 
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mus,  E.  N.  Am.;  Pseudomorpha,  Am.;  Sphallomorpha,  Silphomor- 
pha,  Austr.;  Cryptocephalomorpha,  Indomal.;  Hydroporomorpha, 
Afr.;  Omophron,  widespr.;  and  very  many  other  genera.)  (In- 
cluding MORMOViClD/E  (Mormolyce,  Malay.),  PAUSSID/E 
(Paiissus,  Cerapterus,  Ethiop.;  Arthropterus,  Austr.;  and  Homop- 
terus,  Neotrop.,  represent  this  group  of  small  myrmecophilous 
beetles  with  the  antennae  often  remarkably  thickened  by  the  fusion 
of  the  apical  segments  into  a  club,  or  forming  a  broad,  more  or  less 
unsegmented  lamina.),  PSEUDOM6RPHID/E,  OMOPHR6N- 
ID/E,  and  many  others)   CARABID^  x 

a.  Both  spurs   of   the   front   tibia  apical,   when   present;   metepimera 

visible  behind  the  metepisterna;  middle  coxal  cavities  disjunct 
(reached    by    the    mesepimera).     (A   few    presumably    primitive 

forms,  including  the  paussids) Division  ISOCH^ETA 

(The  following  family  names  have  recently  been  used  for  genera 
that  are   placed   in   this   group:   Trachypachyidae,   Gehringiidae, 
Ozaenidae,  Metriidae). 
One  spur  of  front  tibia  more  or  less  distant  from  the  apex,  often  at 
the  inner  end  of  the  comb-organ b 

b.  No  metepimera  visible  behind  the  metepisterna;  middle  coxal  cav- 

ities disjunct  (CARABiNTE  of  G.  Horn,  in  part). 

Division  SIMPLfCIA 
(The  following  family  names  have  recently  been  used  for  genera 
that  are  placed  in  this  group;  Nebriidae,  Migadopidae,  Elaphridae, 
Omophronidae,  Loroceridae,  Siagonidae,  Cimbionotidae). 
Metepimera  visible  as  lobes  behind  the  metepisterna  (Division 
LIMBATA)     c 

c.  Body  usually  pedunculate;  middle  coxal  cavities  disjunct;  antennae 

in  repose  received  in  channels  under  the  eyes   (Scaritini  of  G. 

Horn)  LIMBATA  SCROBfFERA 

(The  following  family  names  have  recently  been  used  for  genera 
that  are  placed  in  this  group:  Hiletidae,  Scarftidx). 
Body  usually  not  pedunculate;  middle  coxal  cavities  conjunct  (not 
reached  by  mesepimera) d 

d.  Left  and  right  parameres  of  male  copulatory  organ  more  or  less  alike, 

long,  slender,  with  apical  setae;  mandibles  usually  with  a  seta  in 
the  scrobe  (Apotomini,  Broscini,  Psydrini,  Bembidiini,  and  Pogo- 
nini  of  G.  Horn) LIMBATA  STYLIFERA 

1  It  is  not  feasible  at  present  to  divide  .the  enormous  family  Carabidae  into  satisfac- 
tory subfamilies.  An  arrangement  by  G.  Horn  into  three  subfamilies  (Carabinac,  Har- 
palinae,  Pseudomorphinae;  Trans.  Amer.  Ent.  Soc,  9:103  (1881);  Leconte  and  Horn 
(1883))  has  been  in  use  for  many  years,  and  a  recent  classification  into  "divisions" 
and  "groups",  has  been  proposed  by  Jeannel.  However,  neither  of  these  arrangements 
is  entirely  satisfactory.  Dr.  P.  J.  Darlington,  Jr.,  of  the  Museum  of  Comparative  Zool- 
ogy, has  furnished  us  with  the  following  summary  of  Jeannel's  arrangement,  which 
is  presented  here  in  the  form  of  a  key. 
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(The  following  family  names  have  recently  been  used  for  genera 
that  are  placed  in  this  group:  Apotomidae,  Broscidae,  Psydridae, 
Trechidae,  Patrobidae). 

Left  and  right  parameres  more  or  less  differentiated,  usually  without 

setae   e 

e.  Left  paramere  (and  often  also  the  right  one)  more  or  less  spatulate; 
mandibles  without  a  seta  in  the  scrobe  (most  of  Harpalinae  of 

G.  Horn) LIMBATA  CONCHfFERA 

(The  following  family  names  have  recently  been  used  for  genera 
that  are  placed  in  this  group:  Perigonidae,  Cnemacanthidae, 
Melanodidae,  Peleciidae,  Ctenodactylidae,  Harpalidae,  Pterostichidae, 
Calh'stidae,  Glyptidae,  Panagaeidae,  Licinidae,  Odacanthidae,  Masore- 
idae,  Lebiidae,  Orthogoniidae,  Agridae,  Calophaenidae,  Pentagonici- 
dae,  Pericalidae,  Anthiidae,  Zuphidae,  Dryptidae). 

Left  paramere  very  short  and  broad,  partly  clasping  the  base  of  the 
middle  lobe  (right  paramere  still  more  reduced);  mandibles  with 
a   seta    in   the   scrobe    (Brachynini   and    Pseudomorphini    of   G. 

Horn)   LIMBATA  BALTEfFERA 

(The  following  family  names  have  recently  been  used  for  genera 
that  are  placed  in  this  group:  Brachinidae,  Pseudomorphidae). 

5.  Metasternum  with  a  small  ante-coxal  piece  which  does  not  extend 

the  whole  width  of  the  metasternum;  rare  and  localized,  sub- 
aquatic  or  aquatic  forms 6 

Metasternum  with  no  ante-coxal  piece;  many  common  and  wide- 
spread, almost  always  aquatic  forms 7 

6.  Legs   ambulatorial;   subaquatic  forms.    (Amphizoa,   W.  N.   Am., 

Centr.  Asia)  AMPHIZOID^ 

Legs  natatorial;  aquatic  forms.  (Hygrobia  (Pelbbius),  Palaearo, 
Austr.)  HYGROBIID^ 

7.  Antennae  like  a  string  of  beads,  with  globular  joints;  bark  beetles 

(if  tarsi  are  two-jointed,  see  the  dubious  genus  Jacobsonium, 
couplet  119).    (Rhysodes,  cosmop.;  Rhysodiastes,  widespr.). 

RHYSODIDiE 
Antennae  of  a  different  conformation;  aquatic  forms 8 

8.  Only  the  posterior  legs  modified  for  swimming;  antennae  slender; 

eyes  normal,  not  divided.  Diving  beetles.  Water  tigers.  (Figs. 
779,  781).  (Canthydrus,  Laccophilus,  Bidessus,  Rhantus,  cosmop.; 
Cybister,  Coelambus,  widespr.;  Hydroporus,  Deronectes,  Agabus, 
Acilius,  Dytiscus,  Holarc.)  DYTfSCID^E 

a.  Episternum  of  metathorax  not  reaching  the  middle  coxal  cavity .    .  b 
Episternum  of  metathorax  reaching  the  middle  coxal  cavity d 

b.  Greatest  anterior  extension  of  the  hind  coxa  near  the  middle  (longi- 

tudinally) of  the  body;  metasternum  more  or  less  pointed  in  the 
middle  behind,  and  not  marked  by  a  transverse  suture.    (NO- 
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T&R1DM)  NOTERINjE 

Greatest  anterior  extension  of  the  hind  coxa  nearer  to  the  epipleura 
than  to  the  medial  line  of  the  body c 

c.  Prosternal  process  not  reaching  the  metasternum.  .  .  VATELLiN/E 
Prosternal  process  reaching  the  metasternum ....  LACCOPHILlN.dE 

d.  Prosternum  deflected  between  the  front  coxae  so  that  the  prosternal 

process  is  placed  on  a  quite  different  plane  of  direction  from  that 
of  the  prosternum;  the  latter  not  incrassate  along  middle;  front 

tarsi  often  4-jointed e 

Prosternal  process  on  the  same  plane  of  direction  as  the  prosternum; 
front  tarsi  5-jointed f 

e.  Prosternal  process  much  deflected  from  the  plane  of  direction  of 

the  prosternum.  Front  tarsi  usually  with  only  four  joints. 

HYDROPORiN^ 


776 


778 


Figs.  774-778.   Coleoptera 


774. 
775. 
776. 
777. 
778. 


Hind  wing  of  Adephaga  (Kempers). 
Hydrophilus,  hind  wing.   Hydrophilidse. 
Necrophorus,  hind  wing  (Kempers)  Silphidae. 
Tachypus,  hind  wing  (Kempers)  Carabida?. 
Lygistopterus,  hind  wing  (Kempers)  Lycidz. 


Prosternal  process  but  little  deflected  from  the  plane  of  direction 
of  the  prosternum;  front  tarsi  5-jointed;  scutellum  not  visible. 

METHLIN.E 

f .  Inferior  spur  of  hind  tibia  not  or  but  little  broader  than  the  other    g 
Inferior  spur  of  the  hind   tibia  dilated,  much  broader   than   the 

other   CYBISTRINjE 

g.  Hind  margins  of  joints  of  posterior  tarsi  not  set  with  flattened  and 

appressed  cilia >. h 

Hind  margins  of  joints  of  posterior  tarsi  provided  externally  with 

flattened,  appressed  cilia HYDATICiN^E 

h.  Spiracles  of  last  two  dorsal  segments  not,  or  but  little,  broader 
than  the  preceding  ones;  oudine  of  eye  notched  by  the  free  margin 
of  front  of  head COLYMBETiNiE 
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Spiracles  of  the  last  two  dorsal  segments  enlarged,  each  on  the 
penultimate  segment  being  about  one-fourth  of  the  total  breadth 
of  the  segment;  circular  outline  of  the  eye  uninterrupted. 

DYTISCiNiE 


780 


785 


Figs.  779-786.   Coleoptera 

779.  Cybister  (Maxwell-Lefroy)  Dytiscidae. 

780.  Arthropterus  (Westwood)  Carabidae. 

781.  Dytiscus,  front  tibia  and  tarsus  of  male  (Kolbe)  Dytiscidae. 

782.  Gyrinus,  hind  leg  (Berlese)  Gyrinidae. 

783.  Scarites,  front  leg  (Kolbe)  Carabidae. 

784.  Dineutes,  antenna.    Gyrinidae. 

785.  Rhysodes,  antenna.   Rhysodidae. 

786.  Haliplus,  coxal  plate  (Maxwell-Lefroy)  Haliplidae. 

Middle  and  posterior  legs  modified  for  swimming;  antennae  short, 
thickened;  eyes  divided  into  a  separate  upper  and  lower  section. 
Whirligig  beetles.  (Dineutes,  Gyrinus,  widespr.;  Aulonogyrus, 
Old  World;  Gyretes,  Neotrop.;  Orectochilus,  Palaearc,  Indomal.; 
Orectogyrus,  Ethiop.;  Macrogyrus,  Neotrop.,  Indoaustr.).    (GYR- 

INdlDEA)  GYRfNIDiE 

9.  Antennae  clubbed  or  not,  if  clubbed,  not  with  the  club-joints  lamel- 
late; tarsi  frequently  with  less  than  five  joints;  antennae  very 
rarely  somewhat  lamellate  in  certain  aquatic  Hydrophilidae.   (Figs. 

793  to  813) .10 

Antennae  with  the  last  three  to  seven  joints  enlarged  on  one  side 
to  form  a  comb-like  or  lamellate  club  which  can  often  be  opened 
and  closed  (Figs.  814,  815,  816).  Legs  often  fitted  for  dig- 
ging; tarsi  almost  always  5-jointed,  the  front  tarsi  very  exception- 
ally reduced  or  absent;  larvae  with  thick,  curved  body  and  well 
developed  legs.  Never  aquatic.    (LAMELLIC6RNIA) 176 
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10.  Head   not  prolonged   into   a  beak,  gular  sutures   double,   at   least 

before  and  behind;  prosternal  sutures  distinct;  proepimera  not 

meeting  behind  the  prosternum 11 

Head  generally  prolonged  in  front  of  the  eyes  and  snout-like  (Figs. 
787,  873,  878);  gular  sutures  confluent  along  the  median 
line  or  obsolete;  proepimera  united  behind  the  prosternum,  pro- 
sternal  sutures  wanting;  antennae  usually  elbowed  (Fig.  879); 
palpi  usually  rigid;  all  tarsi  apparently  with  four  or  three 
joints  (Fig.  788);  larvae  legless  or  with  short  legs.  (RHYNCO 
PHORA)  165 

11.  Fourth  and   fifth   tarsal   joints   if  present,   not   immovably   united, 

the  articulation  between  them  like  that  between  the  other  joints 
(Fig.  789).    (If  rarely  united,  as  in  some  Erotylidae,  the  antennae 

are  clavate)    12 

Fourth  tarsal  joint  minute,  fused  with  the  fifth;  tarsi  usually  densely 
pubescent  below,  with  the  first  three  joints  dilated  and  with  a 
sole,  the  third  joint  usually  bilobed  (Figs.  790,  791);  antennae 
filiform,  rarely  serrate  or  thickened  apically;  larvae  vegetarian. 
(PHYTCPHAGA,  CERAMBYCOIDEA) 147 

12.  Hind  tarsi  with  at  least  as  many  joints  as  the  others 13 

Hind  tarsi  four-jointed;  front  and  middle  tarsi  five-jointed   (rarely 

with  the  penultimate  joint  very  short  so  that  the  hind  tarsi  are 
apparently  three-jointed  and  the  others  apparently  four-jointed;  in 
very  exceptional  cases  with  the  front  tarsi  five-jointed  and  both 
other  pairs  four-jointed).  (HETEROMERA).  (See  also  Hemi- 
peplidae,  couplet  49) 120 

13.  Maxillary  palpi  long  and  slender,  almost  always  as  long  as  or  longer 

than  the  short  antennae;  antennae  six-  to  ten-jointed,  the  outer 
joints  forming  a  distinct,  pubescent,  sometimes  asymmetrical  club; 
elytra  with  an  alula;  small  to  large,  almost  always  aquatic  species 
(Figs.  775,  792).  Water  scavenger  beetles.  (Hydraena,  Cercyon, 
Enochrus,  Hydrous  {—-Hydrophilus  auctt.)  Berosus,  cosmop.; 
Ochthebius,  Sphaeridium,  Laccobius,  widespr.;  Hydrophilus, 
Helophorus,  Holarc;  Tropisternus,  Am.).  (PALPIC6RNIA, 
HYDROPHILOIDEA) HYDROPHfLIDyE 

a.  Eyes  normal,  not  divided b 

Eyes  divided,  each  into  two  parts AMPHIOPiN.fli 

b.  Second  joint  of  posterior  tarsi  elongate,  longer  than  third;  first  joint 

very  short;  pronotum  at  base,  as  wide  as  elytra c 

Second  joint  of  posterior  tarsi  short,  about  equal  to  the  third d 

c.  Posterior    tarsi    oar-shaped;    metasternum    prolonged    into    a   sharp 

elongate  spine HYDROPHILlNiE 

Posterior  tarsi  not  oar-shaped;  metasternum  not  prolonged  into 
a  spine HYDROBIlN/E 
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d.  Pronotum  at  base  narrower  than  the  base  of  the  elytra,  with  dis- 

tinct longitudinal  furrows HELOPHORlNiE 

Pronotum  at  base  not  narrower  than  the  base  of  the  elytra,  with- 
out distinct  longitudinal  furrows e 

e.  Clypeus  emarginate;  scutellum  long,  triangular;  anterior  coxal  cav- 

ities open  behind SPERCHElNiE 

Clypeus  truncate;  scutellum  small  and  short;  anterior  coxal  cavities 
closed  behind.   {HYDR&N1D&) HYDRiENlN^E 


789 


790 


791 


Figs.  787-792.   Coleoptera 

787.  Cylas  (Pierce)  Cyladidae. 

788.  Camptocerus,  tarsus  (Hopkins)  Scolytidae. 

789.  Megalodacne,  tarsus.   Erotylidae. 

790.  Leptinotarsa,  tarsus  (Sharp)  Chrysomelidae. 

791.  Saperda,  apical  part  of  tarsus.   Lamiidae. 

792.  Hydrophilus,  mesosternum   (Berlese)  Hydrophilidae. 

Maxillary  palpi  much  shorter  than  the  antennae,  if  rarely  com- 
parable to  the  antennae  in  length  the  alula  is  absent  and  the  last 
tarsal  joint  abnormally  long  (some  Dryopidae),  or  only  the  last 
joint  is  greatly  lengthened  (Telegeusidae) 14 

14.  Elytra    short,    exposing    much    of    the    abdomen;    tergites    entirely 

corneous  in  texture;  wings  usually  present  and  folded  beneath 
the  elytra  in  repose;  free  portion  of  media  atrophied  or  absent, 
not  joining  the  cubitus  to  form  a  long  closed  axial  cell.  (If 
external  parasites  of  the  beaver,  compare  Platypsyllidae,  coup- 
let 71).    (STAPHYLINIF6RMIA) 15 

Elytra  covering  most  of  the  abdomen,  not  much  shortened  and  cov- 
ering all  or  all  but  one,  two  or  three  abdominal  segments;  rarely 
much  shortened  in  which  case  the  wings  either  do  not  fold  be- 
neath the  elytra  or  are  wanting;  tergites  membranous  or  semi- 
membranous, except  sometimes  those  of  the  two  or  three  apical 
segments  (five  in  the  beaver  parasite,  Platypsyllus,  couplet  71)  .  .17 

15.  Abdomen  flexible,  not  enlarged  apically,  parallel  or  tapering,  with 

six  to  eight  freely  movable  sternites;  antennae  usually  eleven- 
jointed;  tarsi  usually  five-jointed;  usually  small,  occasionally  large, 
slender  species.  (If  wings  do  not  fold  beneath  elytra  and  maxil- 
lary palpi  are  flabellate,  compare  Atractoceridae  (couplet  91)  or 
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if  palpi  are  nearly  as  long  as  the  antennae,  compare  Telegeusidae 
(couplet  92);  or  if  body  is  very  greatly  flattened,  compare  Hemi- 

peplidae  (couplet  49))   87 

Abdomen  not  flexible,  swollen,  oval,  the  segments  anchylosed;  usu- 
ally only  five  sternites,  rarely  with  seven  or  eight;  antennae  often 
with  less  than  eleven  joints;  tarsi  three-jointed;  small  or  minute, 
robust  species;  abdomen  very  much  wider  than  the  prothorax.    .16 

16.  Abdomen  with  five  dorsal  segments;  antennae  five  to  eleven-jointed 

(usually  11),  the  last  joint  never  truncate  (Figs.  805,  821);  maxil- 
lary palpi  usually  four-jointed.  (Pselaphus,  cosmop.;  Euplectus, 
Batrisodes,    widespr.;    Achillia    (  =  Brydxis),    Tychus,    Holarc; 

Eupines,  Indoaustr.)   PSELAPHID^E 

Abdomen  with  three  dorsal  segments,  antennae  with  two  to  six  joints 
(Fig.  813);  maxillary  palpi  one-jointed.  Small,  myrmecophilus 
beetles.  (Fustiger,  Am.;  Adranes,  Nearc;  Claviger,  Palaearc; 
Articerus,  Austr.)   CLAVIGERIDiE 

17.  Tarsi  five-jointed  on  at  least  one  pair  of  legs,  and  almost  always 

on  all  pairs 18 

All  tarsi  with  less  than  five  joints 94 

18.  Abdomen  with  five  sternites,  or  less 19 

Abdomen  with  at  least  six  sternites 70 

19.  Five  abdominal  sternites 20 

Only  three  visible  sternites,  the  first  very  long;  small  beetles  living 

in  ants'  nests;  antennae  with  only  three  joints,  all  but  the  two 
basal  ones  fused  into  a  large  club-shaped  mass.  (Gnostus,  S.  Am., 
Florida)   GN6STID^E 

20.  Front  coxae  globular  or  transverse,  usually  projecting  but  little  from 

the  coxal  cavities;  trochanters  never  interstitial 21 

Front  coxae  more  or  less  conical  and  prominent   54 

21.  Front  coxae  transverse,  more  or  less  cylindrical 22 

Front  coxae  globular 35 

22.  Hind  coxae  grooved  to  receive  the  femora 23 

Hind  coxae  flat,  not  grooved 30 

23.  Strongly  convex  beetles  with  more  or  less  retractile  legs;  tibiae  dilated 

and  usually  grooved  near  the  outer  end  to  receive  the  tarsi;  tibial 

spurs  distinct 24 

Slightly  convex,  oval  species  with  non-retractile  slender  legs;  tibial 
spurs  more  or  less  reduced 27 

24.  Antennae  inserted  at  the  sides  of  the  head 25 

Antennae  inserted  on  the  front;  head  retracted;  third  joint  of  tarsi 

lobed;  thorax  margined;  oval  species.  (Chelonarium,  Am.) 

CHELONARilD^E 

25.  Head  prominent;  mentum  large,  elongate  and  sub-elliptical;  tarsi 

not  lobed.    (Nosodendron,  widespr.) NOSODENDRID^E 

Head  retracted;  mentum  small  and  quadrate   26 
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Figs.  793-817.  Antennae  of  Various  Coleoptera 

793.  Ludius  (Leconte  and  Horn)  Elateridae. 

794.  Prionocyphon  (Leconte  and  Horn)  Helodidae. 

795.  Corymbites  (Leconte  and  Horn)  Elateridae. 

796.  Acneus  (Leconte  and  Horn)  Helodidae. 

797.  Dendroides  (Leconte  and  Horn)  Pyrochroidae. 

798.  Dorcatoma  (Leconte  and  Horn)  Anobiidae. 

799.  Corynetes  (Leconte  and  Horn)  Corynetidae. 

800.  Brontes.   Cucujidae. 

801.  Liodes  (Leconte  and  Horn)  Histeridac. 

802.  Temnochilus  (Leconte  and  Horn)  Ostomatidae. 

803.  Catoptrichus  (Leconte  and  Horn)  Silphidac. 

804.  Colon  (Leconte  and  Horn)  Silphidac. 

805.  Achillia  (Leconte  and  Horn)  Pselaphidac. 

806.  Anogdus  (Leconte  and  Horn)  Silphidae. 

807.  Aulicus  (Leconte  and  Horn)  Cleridae. 

808.  Dasycerus  (Leconte  and  Horn)  Lathridiidac. 

809.  Anthrenus  (Felt)  Dermestidae. 

810.  Dendroctonus  (Felt)  Ipidae. 

811.  Epierus  (Leconte  and  Horn)  Histeridae. 

812.  Heterocerus  (Leconte  and  Horn)  Heteroceridae. 

813.  Adranes  (Leconte  and  Horn)  Clavigeridae. 

814.  Lucanus  (Leconte  and  Horn)  Lucanidac. 

815.  Bolboceras  (Leconte  and  Horn)  Geotrupida:. 

816.  Phyllophaga  (Leconte  and  Horn)  Melolonthidae. 

817.  Phymaphora  (Leconte  and  Horn)  Mycetaeidae. 
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26.  Clypeus  not  distinct  from  the  front;  posterior  coxae  almost  touch- 

ing one  another.    (Pedilophorus,  Syncalypta,  widespr.;   Cytilus, 

Byrrhus,  Holarc.  Lioon,  Nearc.)    BYRRHID^E 

Clypeus  separated  from  the  front  by  a  fine  suture;  posterior  coxae 
more  or  less  widely  separated.   (Lfmnichus,  widespr.) 

LIMNiCHIDiE 

27.  Front  coxae  with  distincdy  separated  side-piece  (trochantin) 28 

Front  coxae  without  trochantin 29 


818 


Figs.  818-821.   Coleoptera 


818.  Brachinus.    Carabidae. 

819.  Glischrochilus  (Felt)  Nitidulida:. 

820.  Staphylinus.    Staphylinidae. 

821.  Goniastes.  (Westwood)  Pselaphidae. 


28.  First  three  tergites  connate;  last  joint  of  tarsi  long,  with  very  large 

claws;  small,  aquatic  or  subaquatic  beedes.    (Dryops  Helichus, 
widespr.;  Lutrochus,  Am.;  Sostea,  Indomal.).    (PARN1D/E). 

DRY6PID^E 
All  tergites  free;  last  tarsal  joint  not  elongated,  the  claws  not  en- 
larged; terrestrial  species.1    (Dascillus,  Eubrianax,  Holarc;  Arte- 
matopus,   Neotrop.;   Platydascyllus,   E.   Ind.;   Veronarus,    Austr. 
(DASCYLLIDAI))   DASCfLLID^E 

29.  Posterior  coxae   at  most  moderately   dilated   internally.    (Cyphon, 

cosmop.;  Helodes  (Elbdes),  Scirtes,  widespr.;  (Figs.  794,  796,  825) 
(Including    EUBRIID/Ey    PTILODACTYLID/E)    (CYPHON- 

IDAZ)  ' HEL6DID.E 

Posterior    coxae    very    large.     (Eucinetus,    widespr.;    Euscaphurus, 
Nearc.) EUCINfiTIDiE 

1  If  front  is  narrowed  and  antennae  are  much  thickened  on  apical  six  joints. 

BRACHYSPECTRTDiE 
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30.  Antennae  geniculate,  very  strongly  clavate  or  capitate;  elytra  short- 

ened, leaving  two  tergites  uncovered;  all  tibiae  usually  dilated,  the 
front  ones  usually  toothed;  head  very  much  narrower  than  the 
prothorax  (if  head  is  nearly  as  wide  as  prothorax  and  the  clypeus 
is  rounded  on  the  sides,  see  Synteliidae,  couplet  60;  or  if  clypeus 
bears  a  projection  at  each  side,  see  Niponiidae,  couplet  44).    (See 

couplet  44) HISTERIDiE,  part 

Antennae  straight,  not  geniculate 31 

31.  Tarsi  more  or  less  dilated,  the  first  joint  not  shortened;  fourth  joint 

very  small;  elytra  not  usually  extending  to  the  tip  of  the  abdo- 
men   32 

Tarsi  slender;  metatarsus  very  short;  elytra  entire,  never  truncate, 
covering  the  abdomen.  (Tenebrioides,  Ancyrona,  widespr.;  Peltis, 
Temnochila,  Holarc,  Neotrop.;  Nemosoma,  Eur.,  Am.;  Thymalus, 
Holarc).  (Figs.  802,  823).  (TROGOSlTlD/E,  TEMNOCHlL- 
1D/E)  OSTOMATID^E 

32.  Maxillae  with  well  developed  inner  and  outer  lobe 33 

Maxillae  with  only  a  single  lobe  (Fig.  819).    (Carpophilus,  Epuraea, 

cosmop.;  Meligethes,  Cryptarcha,  widespr.;  Nitidula,  Palaearc, 
Am.;  Omosita,  Holarc.)   NITIDtLID^ 

33.  Antennae  clavate;  elytra  usually  not  covering  the  tip  of  the  abdo- 

men   34 

Antennae  filiform;  elytra  entirely  covering  the  abdomen;  moderately 
large,  elongate  beetles.  (Parandra,  widespr.;  Archandra,  Palaearc, 
Neotrop.;  Neandra,  Nearc.) PARANDRIDjE 

34.  Antennae    11-jointed;    with    a    three-jointed    club;    labrum    free. 

(Brachypterus,  widespr.) BRACHYPTfiRID^E 

Antennae  10-jointed,  with  a  two-jointed  club;  labrum  fused  with 
the  clypeus.  (Rhizophagus,  Anomophagus,  Holarc).  (RHY- 
ZOPHAGID/E)  RHIZOPHAGID^ 

35.  First  two  or  three  sternites  fused  or  immovably  united 36 

All  sternites  free,  or  at  least  separated  by  equally  distinct  sutures, 

except  in  very  rare  cases 37 

36.  First  two  sternites  connate,  the  suture  between  them  very  weak; 

antennae  serrate,  very  rarely  pectinate  in  the  male;  tarsi  with 
membranous  lobes  beneath;  last  tarsal  joint  not  lengthened,  claws 
moderate  or  small;  active,  hard-bodied  beetles,  of  more  or  less 
metallic  color;  not  aquatic.  (Fig.  824).  (Acmaeodera,  Anthaxia, 
Chrysobothris,  Agrilus,  cosmop.;  Psiloptera,  Stigmodera,  Bupres- 
tis,  widespr.;  Brachys,  Am.;  Chrysochroa,  Indomal.). 

BUPRfeSTIDiE 

a.    Middle  coxal  cavity  formed  entirely  by  the  mesosternum  (except 

in  certain  South  African  species  of  Julodis  and  Amblysterna)  .  .  .   b 

Middle  coxal  cavity  formed  laterally  by  the  mesosternum  and  at 

its  posterior  part  by  the  metasternum e 
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b.  Antennal  pores  scattered  over  two  faces  of  the  serrate  joints c 

Antennal  pores  concentrated  in  a  depression  or  fovea  on  the  serrate 

joints d 

c.  Posterior  coxae  slightly  dilated  on  their  inner  side,  their  posterior 

margin  transverse  and  slightly  sinuate;  scutellum  invisible;  anten- 
nal pores  hidden  by  silky  pubescence JULODiN^E 

Posterior  coxae  distinctly  dilated  on  their  inner  side,  their  posterior 
margin  oblique;  antennal  pores  bare THRINCOPYGIN./E 

d.  Lateral  pieces  of  the  metathorax  narrow POLYCESTIN7E 

Lateral  pieces  of  the  metathorax  very  broad;  tergites  membranous. 

SCHIZOPINjE 

e.  Lateral  branches  of  mesosternum  elongate  (except  in  Belionota)    .  ..  f 
Lateral  branches  of  the  mesosternum  very  short  and  set  back  on 

the  sides,  or  invisible j 

f .  Antennal  pores  scattered  over  the  two  faces  of  the  serrate  joints       g 
Antennal  pores  concentrated  in  a  depression  or  fovea  on  the  serrate 

joints     h 

g.  Scutellum  absent,  or  hidden CHRYSOCHROIN^ 

Scutellum  visible CHALCOPHORIN^ 

h.  Front  not  narrowed  at  the  insertion  of  the  antennae;  eyes  not  very 
close  together,  sometimes  distant  on  the  vertex i 

Front  narrowed  at  the  insertion  of  the  antennae;  eyes  strongly 
oblique  and  closely  approaching  one  another  on  the  upper  sur- 
face    CHRYSOBOTHRIN^E 

i.  Scutellum  broad  and  acuminate  behind;  mentum  large,  triangular; 
poriferous  fovea:  terminal SPHENOPTERlNiE 

Scutellum  at  most  moderate,  never  enlarged  in  front  or  acuminate 
behind;  mentum  strongly  transverse;  poriferous  foveae  terminal 

or  inferior BUPRESTlN^E 

j.  Front  narrowed  at  the  insertion  of  the  antennae;  antennal  cavities 
very  large  and  situated  at  a  considerable  distance  from  the  eyes; 
posterior  coxae  not  dilated  on  their  inner  side,  with  their  posterior 
margins  horizontal  and  slightly  sinuate;  poriferous  foveae  termi- 
nal   k 

Front  not  narrowed  at  the  insertion  of  the  antennae;  antennal  cavities 
moderate  and  situated  near  the  eyes;  posterior  coxae  dilated  on 
their  inner  side,  their  posterior  margin  oblique;  poriferous  foveae 

variable  STIGMODERIN^ 

k.    Base  of  pronotum  more  or  less  sinuate AGRILIN7E 

Base  of  pronotum  straight  . .  -.  „ MASTOGENlN^E 

First  three  sternites  connate;  antennae  slender,  slightly  thickened 
externally;  last  joint  of  tarsi  greatly  elongated,  with  very  large 
claws;  small  aquatic  beetles.  (Fig.  822).  (Elmis  (Heltnis),  cos- 
mop.;  Stenelmis,  widespr.;  Macronychus,  Holarc;  Riolus,  Lathel- 
mis,  Palaearc.)   {HELMID/E) ELMID^E 
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37.  Prosternum  prolonged  behind  into  a  median  process  which  is  re- 

ceived in  the  mesosternum 38 

Prosternum  without  such  backwardly  directed  process  (if  rarely 
with  such  a  process,  it  is  not  received  in  the  mesosternum)    .  .  .41 

38.  Prothorax   loosely   joined   to   the   mesothorax,   freely   movable,   its 

hind   angles   usually  prolonged   backward   into   teeth;   prosternal 
spine  loosely  received  in  a  notch  in  the  mesosternum;  front  coxal 

cavities  contained  entirely  in  the  prosternum 39 

Prothorax  firmly  attached,  not  movable;  front  coxal  cavities  closed 
behind  by  the  mesosternum.  (Drapetes,  Throscus  (  =  Trixagus), 
cosmop.;  Paradrapetes,  Aulonothroscus,  widespr.;  Pactopus, 
Nearc).  (TR1XAGID&)  THROSCIDiE 


825 


1    f 
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Figs.  822-826.  Cokoptera 

822.  Macronychus,  apical  portion  of  tarsus.  Elmidse. 

823.  Tenebrioidcs  (Back  and  Cotton)  Ostomatidae. 

824.  Chrysobothris  (Chittenden)  Buprestidx. 

825.  Scirtes  (Grandi)  Helodida?. 

826.  Melanotus  (Hyslop)  Elateridz. 

39.  Hind  coxae  laminate;  trochanter  short 40 

Hind  coxae  not  laminate;  middle  and  hind  trochanters  very  long; 

labrum  short,  transverse,  connate  with  the  clypeus;  antennae  serrate 

(  9  )  or  pectinate  (  $  ).   (Cerophytum,  Holarc,  Neotrop.) 

V     '       F  V    '  CEROPHYTIM 

40.  Labrum   visible,   free;   antennae   arising   near   the   eyes   under   the 

frontal  margin;  last  two  sternites  connected  by  a  membranous 
suture;  prosternum  lobed  in  front;  beetles  capable  of  moving 
the  prothorax  by  its  basal  joint  with  a  sudden  clicking  motion. 
(If  the  middle  coxae  are  not  distinctly  separated,  see  couplet  74). 
Click-beetles,  Wireworm  beetles.  (Lacon,  Drasterius,  Elater,  Car- 
diophorus,  cosmop.;  Adelocera,  Melanotus,  Alaus,  Monocrepidius, 
widespr.;  Pyrophorus,  Am.,  Austr.;  Dichronychus,  Ethiop.,  Ind.). 
(Figs,  793,  795,  826).  (Including  DICHRONfCHIDtf,  PERO- 
TU6?ID/E)  ELATERIM 
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Labrum  concealed;  no  membranous  fold  between  the  last  two 
sternites;  presternum  not  lobed  in  front;  antennas  inserted  on 
the  front  between  the  eyes,  received  in  transverse  grooves 
on  the  front;  not  able  to  leap  by  the  prothoracic  joint.    (Dro- 


828 


Figs.  827-836.  Coleoptera 

827.  Ectrcphcs  (Westwood)  Ectrephidae. 

828.  Silvanus  (Chittenden)  Silvanidae. 

829.  Dermestes  (Howard  and  Marlatt)  Dermestidae. 

830.  Lasioderma  (Smith)  Anobiidae. 

831.  Mezium  (Smith)  Ptinidae. 

832.  Lyctus  (Hopkins)  Lyctidae. 

833.  Platypsyllus  (Westwood)  Platypsyllidx. 

834.  Languria.  Languriidx. 

835.  Cebrio  (Hyslop)  Cebrionidae. 

836.  Moncedus,  tarsus  (Sharp)  Monoedidae. 


mxolus,   Fornax,   cosmop.;    Melasis,    Palaearc,    Am.;    Eucnemis, 
Holarc).    (EUCNEMIDtf)    MELASIM) 

41.  Hind  coxae  in  contact 42 

Hind  coxae  not  in  contact,  although  very  closely  approximate  in 

certain  very  much  flattened  species   43 

42.  Antennae  filiform;  elytra  with  longitudinal  rows  of  large  pit-shaped 

punctures   with   ribs   between;    moderate-sized,   elongate   beetles. 
(Cupes,  widespr.;  Cmraa,  Austr.)   (CUPtDlD/E)  CUPIDS 

Antennae    clavate;    elytra    simple;    very    small    or    minute,   convex, 
oval  or  rounded  beetles.    (Phalacrus,  Olibrus,  Stilbus,  widespr.) 

phalacrim: 

43.  Elytra  shortened,  leaving  two  segments  of  the  abdomen  exposed; 

antennae  elbowed,  very  strongly  clavate  or  capitate  (Fig.  811); 
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tibiae   compressed,  the  front  pair  usually   toothed;   hard-bodied, 
smooth   and  shining;   small,   convex   or  much   flattened,  rarely 

elongate,    beetles    44 

Elytra  entire,  covering  the  pygidium  45 

44.    Prothorax  much  wider  than  the  head,  its  front  margin  concave; 
clypeus  without  projections;  tarsi  short  (Fig.  801)      HISTfiRUXfli 

a.  Prosternum  simple,  without  lobe.   (SAPRINOM6RPHiE)         .  .  b 
Prosternum  with  a  median  lobe  anteriorly.   (HISTEROM6RPH/E) 

g 

b.  Club  of  antennae  short,  rounded,  usually  but  little  longer  than  wide; 

scape  not  strongly  angulate;  antennal  cavities,  when  present,  open 

beneath  c 

Club  of  antennae  at  least  three  times  as  long  as  broad;  scape  strongly 
angulate  and  usually  greatly  expanded;  antennal  cavities  closed 
beneath  by  the  sides  of  the  prosternum  ....  CHLAMYDOPSlN^E 

c.  Body  round,  oval,  or  oblong-oval d 

Body  cylindrical,  sometimes  stoutly  so   e 

d.  Elytra  with  dorsal  striae,  or  at  least  with  a  sutural  stria;  pronotum 

without  a  lateral  longitudinal  groove.   (Saprinus,  cosmop.) 

SAPRININjE 

Elytra   without  distinct   dorsal  striae;   a   lateral   groove   sometimes 

present  on  pronotum  ABRyEiNjE 

e.  Antennae  inserted  under  the  margin  of  the  front,  anterior  to  the 

eyes f 

Antennae  inserted  on  the  front,  the  fossae  cutting  into  the  margin  of 
the  front  between  the  eyes.  (Tribe  Teretriini)  .   ABRiElNiE,  part 

f.  Head  horizontal,  antennae  with  eight  joints  in  addition  to  the  club. 

(Trypanaeus)    TRYPAN,EiNiE 

Head  vertical;  antennae  with  seven  joints  in  addition  to  the  club 

TRYPETIClNiE 

g.  Antennal  scape  normal,  neither  expanded  nor  strongly  angulate  .  .  h 
Antennal    scape    expanded    and    strongly    angulate.     (Hetaerius, 

Yarmister,   Am.)    HEMRIiNjE 

h.   Labrum  with  setigerous  punctures i 

Labrum  without  setigerous  punctures.  (Hister,  Hololepta,  Platysoma, 

Margarinotus,  widespr.)    HISTERIN^ 

i.  Front  tibiae  with  a  few  teeth  along  the  edge;  antennal  cavities  com- 
pletely open,  usually  lying  just  in  front  of  the  front  coxa. 
(Carcinops,  Neotrop.;  Bacanius,  widespr.)  .  DENDROPHILilSLE 
Front  tibiae  with  many  small  teeth  along  the  edge;  antennal  cavities 
at  least  partly  closed  beneath,  lying  in  the  anterior  angles  of  the 
prothorax.    (Epierus,  widespr.)    TRIBALIN^E 

Prothorax  as  wide  as  the  head,  its  front  margin  straight;  clypeus 
with  a  projection  at  each  side;  tarsi  very  long  and  slender;  man- 
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dibles  deflexed,  moving  at  right  angles  to  the  long  axis  of  the  head. 
(Niponius,    Indomal.)     NIPONlID^ 

45.  Antennae  consisting  of  only  two  apparent  segments,  the  distal  one 

greatly   elongate,  enlarged   and   flattened;   minute,  more   or  less 
globose  beetles,  living  in  ants'   nests.    (Fig.   827).    (fictrephes, 

Austr.)    ECTRfiPHIDiE 

Antennae  normal,  ten  or  eleven-jointed,  filiform  or  clavate 46 

46.  Elytra  each  with  a  pair  of  large  wax-like  spots;   antennae  short, 

with  a  four-jointed  club;  rather  large  beetles,  with  the  prothorax 

widened  behind.    (Helota,  As.,  Indo-malay.)  HELOTIM) 

Elytra   not   thus   ornamented;   prothorax   not   noticeably    widened 

behind 47 

47.  Middle  coxal  cavities  open  externally,  i.e.  not  closed  by  the  meeting 

of   the   meso-   and   metasterna;   body    elongate,   usually    greatly 

flattened    48 

Middle  coxal  cavities  closed  externally  by  the  sterna 51 

48.  Maxillae    covered    by    corneous    plates;    front    coxal    cavities    open 

behind.     (Passandra,    Ethiop.,    Neotrop.;    Catogenus,    widespr.; 

Scalidia,  Am.).   (Including  SCALlDllDM)   .  PASSANDRIM) 

Maxillae  exposed  49 

49.  Tarsi  with  the  third  joint  simple,  not  lobed 50 

Tarsi  with  the  third  joint  lobed;  front  coxal  cavities  closed  behind 

(Fig.  839);  elytra  sometimes  shortened.    (Hemipeplus,  widespr.; 
Diagrypnodes,  Austr.;  Holopeplus,  Neotrop.)       HEMIPfiPLIDiE 

50.  Front   coxal   cavities   open   behind.     (Figs.   800,   840).     (Cucujus, 

Laemophloeus,    Brontes,   widespr.).     (Including   LA^MOPHLCE- 

ID/E,  CATOGtNlD/E)  CUCtJJID^ 

Front  coxal  cavities  closed  behind.    (Figs.   828,  839).    (Silvanus, 
cosmop.;  Nausibius,  widespr.) SILVANID^E 

51.  Prosternum   not  prolonged   behind;   small,   oval,  coarsely   punctate 

species    with    the    fourth    tarsal    joint    short,    the    third    lobed. 
(Diphyllus,  Diplocoelus,  widespr.)    (BIPHYLLIDA?) 

DIPUYLUDJE 
Prosternum  prolonged  behind,  meeting  the  mesosternum   52 

52.  Front   coxal   cavities   open   behind    (Fig.   840);   small   or   minute 

species.     (Loberus,    Micrambe,    Cryptophagus,    Antherophagus, 

widespr.;  Caenoscelis,  Atomaria,  Holarc.)     .   CRYPTOPHAGID^ 

Front  coxal  cavities  closed  behind  (Fig.  839)   53 

53.  Antennae    with    an    abrupt    club;    moderate-sized    beetles    usually 

black  with  orange  markings.    (Fig.  789).    (Megalodacne,  Dacne, 

widespr.;  Epfscapha,  Palaearc.) Some  EROTYLID-fli 

Antennae  gradually  clavate,  short;  very  small  beetles.  (Catopochrotus, 
Turkestan)    CATOPOCHROTIDiE 

54.  Hind  coxae  dilated  into  plates  which  are  grooved  for  the  reception 

of  the  femora  55 
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Hind  coxae  not  thus  dilated,  not  grooved  for  the  reception  of  the 
femora 59 

55.  Front  coxal  cavities  closed  behind  (Fig.  839)  56 

Front  coxal  cavities  open  behind  (Fig.  840)  57 

56.  Second  and  third  joints  of  tarsi  lobed  beneath;  plate  of  hind  coxae 

feeble;    small    pubescent    beetles.     (Byturus,    Holarc,    Neotrop.; 

Satorystia,  Palaearc.)  BYTURIDiE 

Tarsi  simple,  not  lobed;  ocelli  often  present;  small,  coarsely 
punctured  beetles.    (Derodontus,  Laricobius,  Peltastica,  Holarc.) 

DEROD6NTIM: 

57.  Antennae    with    the    last   three   joints    much   enlarged,    forming    a 

strong  club;  small  or  rather  small,  often  scaly  beetles.  (Dermestes, 
Attagenus,  Trogoderma,  cosmop.;  Anthrenus,  widespr.;  Crypto- 
rhopalum,  Neotrop.,  Austr.).  (Figs.  809,  829)  .   DERMESTIDjE 

a.  Head  without  frontal  ocellus;  mouthparts  not  covered. 

DERMESTiNiE 
Head  with  frontal  ocellus   b 

b.  Mouthparts  not  covered;  anterior  coxae  strongly  projecting. 

ATTAGENINjE 
Mouthparts   covered  by   the  prosternum  or  by  the  coxae  and   tro- 
chanters of  the  front  legs   c 

c.  Prosternum  horizontal;  hind  coxae  not  reaching  the  side  margins 

of  the  body,  which  is  hairy  or  squamose d 

Prosternum  vertical;  hind  coxae  reaching  the  side  margins  of  the 
body;  upper  surface  bare  and  glabrous  ORPHILiNiE 

d.  Form  oblong;   posterior  coxae  contiguous;   upper  surface   with   re- 

cumbent hairs  MEGATOMlN^E 

Form  short,  round  or  short-oval;  posterior  coxae  not  contiguous   .   e 

e.  Upper  surface  squamose;  head  with  deep  antennal  grooves  beneath. 

ANTHRENiNiE 

Upper  surface   with  stiff  upright  bristles;   head   without  antennal 

grooves  beneath  TRINODlNiE 

Antennae  not  capitate   58 

58.  Tarsi  with  a  long,  hairy  pad  (onychium)  between  the  claws;  tibial 

spurs  present,  small;  moderate-sized  or  large,  elongate  beetles 
with  prominent  porrect  head;  antennae  usually  flabellate  in  the 
male,  often  with  more  than  eleven  joints.  (Sandalus,  widespr.; 
Zenoa,  Nearc;  Callirhipis,  Indo-Austr.,  Neotrop.;  Rhipicera, 
Austr.,  Neotrop.).  (SANDALIDAE,  RHIPICERATID/E,  RHIPI- 

DOCERIDAE RHIPICfiRIDiE 

Onychium  not  developed,  or  very  small;  no  tibial  spurs;  small, 
usually  oval  or  cylindrical  beetles  with  the  head  strongly  de- 
flexed.    (Figs.  798,  830).    (Stegobium  (=Sitodrepa),  Anobium, 
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Catorama,  cosmop.;  Ernobius,  widespr.;  Hadrobregmus,  Lasio- 
derma,  widespr.;  Dorcatoma,  Holarc.)    (ASPIDOPH6RIDA1) 

ANOBIIDjE 

59.  First  joint  of  tarsi  very  short  and  indistinctly  separated  from  the 

second  60 

First  joint  of  tarsi  distinct,  when  rarely  very  short,  the  first  ventral 
segment  is  not  elongate  and  the  head  not  deflexed 62 

60.  All    the   tibiae   dilated   and   toothed   externally;   antennae    more    or 

less  geniculate,  with  a  three-jointed  club;  head  almost  as  wide 
as  the  prothorax;  clypeus  rounded  on  the  sides;  elytra  not  covering 
the  tip  of  the  abdomen;  large  beetles.    (Syntelia,  Mex.,  Japan, 

India)    SYNTELilM: 

Tibiae  not  dilated  or  toothed   61 

61.  First    sternite    elongated,    always    much    longer    than    the    second; 

antennae  with  a  quite  distinct,  two-jointed  club;  small  elongate 
beetles  with  prominent  head  not  covered  by  the  prothorax. 
Powder-post  beetles.  (Fig.  832).  (Lyctus,  cosmop.).  Ll'CTIDiE 
First  sternite  not  elongated;  antennal  club  three-  or  four-jointed; 
head  usually  deflexed  and  protected  by  the  prothorax;  declivity 
of  elytra  often  toothed  or  spined;  elongate,  more  or  less  cylindri- 
cal beetles.  (Bostrichus,  Psoa,  Lichenophanes,  widespr.).  (In- 
cluding PSdlD/E).    (APATIDAi,  BOSTRfCHIDAi). 

BOSTRfCHID^E 

62.  Hind  coxae  flat  or  oval,  not  prominent 63 

Hind  coxae  prominent  internally,  more  or  less  conical 67 

63.  Fourth  joint  of  tarsi  extremely  short,  not  visible  from  above;  small 

beetles  of  rather  bright  colors.  (Fig.  799).  (Corynetes,  Necrobia, 
cosmop.;   Pelonium,  widespr.;   Phyllobaenus,   Orthopleura,   Am.; 

Epiphlceus,  Neotrop.)    CORYNETIM: 

Fourth  joint  of  tarsi  not  abnormally  short 64 

64.  Fifth  segment  of  abdomen  conically  produced,  as  long  as  the  three 

preceding  ones,  elytra  not  completely  covering  the  abdomen. 
(Scaphidium,  Scaphosoma,  cosmop.;  Baeocera,  widespr.). 

SCAPHIDilDiE 
Fifth  abdominal  segment  not  elongated,  not  conically  produced      65 

65.  Antennae   11-jointed,  with  a  solid  club,  consisting  of  three  almost 

entirely  fused  joints;  very  small  beetles,  with  tufts  of  golden  hairs 
at  the  sides  of  the  prothorax  or  beneath  the  body,  living  in  ants' 
nests.  (Thorictus,  Palaearc,  Ethiop.)  ...  THORfCTIDjE 
Joints  of  antennal  club  not  thus  fused,  or  antennae  with  fewer 
joints 66 

66.  Trochanters  attached  to  the  internal  margin  of  the  femora.    (Fig. 

807).     (Tillus,    Opilo,    Thanasimus,    widespr.;    Clerus,    Cyma- 

todera,  Hydnocera,  Am.;  Trichodes,  Holarc.)    CLERID^E 

Trochanters   interstitial,  i.e.   attached   to   the   base   of   the   femora. 
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(Fig.    831).     (Ptinus,    Gibbium,    cosmop.;    Mezium,    widespr.; 
Sphaericus,  Holarc.) PTfNIDiE 

67.  Antennae  capitate,  i.e.  the  last  three  joints  forming  a  very  abrupt 

club;    elytra    truncate;    rather    broad,    slightly    metallic    beetles. 

(Sphaerites,  Holarc.)  SPFLERfTID/E 

Antennae  simple,  not  clubbed    68 

68.  Prothorax   very    large,   oval,    longer    than   the   elytra;    hind   coxae 

very    large,    almost    dividing    the    first    sternite;    antennae    very 
short;  hind  legs  greatly  thickened.    Large  beetles  of  burrowing 

habits.   (Hypocephalus,  Neotrop.)  HYPOCEPHALID^E 

Of  a  different  conformation 69 

69.  Front  coxae  with  a  distinct  side-piece   (trochantin).    (See  couplet 

84)   Some  DASYTID^E 

Front  coxae  without  trochantin;  long  narrow  beetles.  (Lymexylon, 
Melittomma,  widespr.;  Hylecoetus,  Holarc,  Austr.)  (See  couplet 
86)  (LYMEXYLON 1 DM)   LYMEXYLID^ 

70.  Front  coxae  flat,  rounded  or  globular,  small  and  not  prominent  .  .71 
Front  coxae  conical,  prominent,  usually  large 75 

71.  Front  coxae  flat;  elytra  not  longer  than  the   prothorax,  exposing 

five  abdominal  segments;  eyes  absent;  small  flattened  wingless 

beetles    living    as    external    parasites    of    beavers.     (Fig.    833). 

(Platypsyllus,  Holarc).  (ACREI6PTERA).  PLATYPSYLLID^ 

Front  coxae  rounded  or  globular;  not  such  beetles 72 

72.  Last   joint   of   tarsi   not   excessively   lengthened;   tarsal   claws   not 

enlarged    73 

Last  joint  of  tarsi  greatly  lengthened;  tarsal  claws  very  large; 
first  three  sternites  connate;  small,  aquatic  beetles.  (Psephenus, 
Am.;  Psephenops,  Tychepsephenus,  Neotrop.;  Metaeopsephenus, 
Holarc.) PSEPHENID.E 

73.  Prosternum  prolonged  behind  into  a  process  which  is  received  in 

a  notch  in  the  mesosternum;  prothorax  loosely  attached  to  the 

mesothorax 74 

Prosternum  without  such  a  backwardly  directed  process;  eyes  very 
small  or  wanting;  rare,  minute  beetles  living  in  the  nests  of  ro- 
dents.  (Leptinus,  Holarc;  Leptinillus,  Nearc).  .  .   LEPTlNIDiE 

74.  Labrum  fused  with  the  clypeus;   antennae   distant  at  base;   tibial 

spurs   well   developed.     (Fig.   835).     (Cebrio,  Palaearc;   Scapto- 
lenus,  Am.;  Cebriorhipis,  Indo-malay).    (Including  CAVICOX- 

tJMIDAE) CEBRI6NILXE 

Labrum  free;  tibial  spurs  very  weak.  (Plastocerus,  Am.;  Phyllocerus, 
Palaearc;  Euthysanius,  Aplastus,  Nearc).    (PHYLLOC£RID/E) 

PLASTOCERID^E 

75.  Abdomen  with  six  sternites    76 

Abdomen  with  seven  or  eight  sternites.    (MALACODfiRMATA, 

CANTHAROIDEA) 89 
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76.  Fifth  segment  of  abdomen  conical,  as  long  as  the  three  preceding 

segments  together,  the  sixth  minute.   (See  couplet  64). 

SCAPHIDIIDjE 
Fifth  segment  not  conical  nor  excessively  lengthened 77 

77.  Hind  coxae  grooved  for  the  reception  of  the  femora;  tarsi  with  a 

prominent  hairy  pad  between  the  claws.    (See  couplet  58). 

rhipicerim: 

Hind  coxae  simple,  not  grooved 78 

78.  Hind  coxae  flat,  not  prominent,  covered  by  the  femora  in  repose; 

first  joint  of  posterior  tarsi  usually  very  short  and  indistinct  ...   79 
Hind  coxae  prominent,  at  least  internally 80 

79.  Tarsi  with  the  fourth  joint  of  normal  size;  pronotum  continuous 

with  the  propleura.    (See  couplet  66)   CLERID^E 

Tarsi  with  the  fourth  joint  very  small,  indistinct;  pronotum  sepa- 
rated from  the  pleura  by  a  marginal  line.   (See  couplet  63). 

CORYNfiTID^E 

80.  Hind  coxae  widely  separated 81 

Hind  coxae  approximated  or  contiguous  82 

81.  Eyes  absent.  (See  couplet  82) a  few  SILPHID^ 

Eyes    present,    coarsely    granulated;    small,    more    or    less    ovate, 

pubescent,  brown  beetles.  (Scydmaenus,  cosmop.;  Euconnus, 
Stenichnus,  widespr.;  Leptomastax,  Cephanium,  Neuraphes, 
Palaearc) SCYDM^NID^ 

82.  Tibial  spurs  large;  antennae  gradually  thickened  or  clavate;  hind 

tarsi  slender,  not  widened.  Carrion-beetles.  (Figs.  773,  776, 
803,  804,  806).  (Silpha,  Catops,  Ptomophagus,  widespr.,  Bathyscia, 
Palaearc;  Nicrophorus,  Nearc;  Liodes,  Holarc).  (Including 
CAT6PSID/E,    or    CAT6PIDA1,    LlODlD/E,     COL6N1D/E, 

ANISOT6MID/E,  pt.)  SILPHIDjE 

Tibial  spurs  small  or  indistinct 83 

83.  Front  coxae  with  a  distinct  side  piece  (trochantin);  rather  small, 

usually  soft-bodied  species   84 

Front  coxae  without  trochantin  85 

84.  Body    with    extensible    vesicles.     (Malthodes,    Malachius,    Holarc; 

Collops)    MALACHIIDjE 

Body  without  extensible  vesicles.  (Melyris,  widespr.;  Dasytes, 
Holarc,  Neotrop.;  Haplocnemus,  Palaearc;  Rhadalus,  Nearc; 
Astylus,  Neotrop.).  (Including  RHADALIDAZ)  (MEL?  RID  A?) 

DASiTIM; 

85.  Epimera   of   metasternum    distinct;    maxillary    palpi    simple;    body 

more  or  less  ovate.    (Brathinus,  Nearc)    BRATHINID^E 

Epimera  of  metasternum  not  visible;  body  elongate 86 

86.  Elytra    shortened,   exposing   several    of   the    abdominal    segments; 

very  small  species;  maxillary  palpi  simple  in  both  sexes.  (Mi- 
cromalthus,  Holarc.)    MICROMALTHIDjE 
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Elytra  entire;  maxillary  palpi  of  the  male  flabellate.    (Hylecoetus, 

Holarc,  Austr.).  (See  couplet  69) Some  LYMEXYLIDjE 

87.  Antennae  ten-  or  eleven-jointed,  not  abruptly  capitate  and  not 
received  in  cavities;  tarsi  usually  with  more  than  three  joints. 
(Fig.  820).  (Philonthus,  Stenus,  Aleochara,  Homalota,  Oxytelus, 
Lathrobium,  Tachyporus,  Quedius,  widespr.;  Staphylinus,  Holarc, 
Neotrop.) STAPHYLINIM 

a.  Antennae  inserted  upon  the  front,  near  the  inner  margin  of  eyes  .  b 

Antennae  inserted  on  the  anterior  margin  of  the  head c 

Antennae  inserted  under  the  sides  of  the  front d 

b.  Posterior   coxae   large,   contiguous;    antennae    not   terminated   by    a 

distinct    club     ALEOCHARINjE 

Posterior  coxae  small,  widely  separated;  antennae  terminated  by  a 
distinct  club   STENIN.E 

c.  Antennae  approximate;  prosternum  developed  in  front  of  the  anterior 

coxae  XANTHOLINiNLE 

Antennae   distant;   prosternum   not  developed   in   front  of   the   an- 
terior coxae STAPHYLINlNiE 

d.  Prothoracic  spiracles  conspicuous  on  removing  the  front  coxae  .  .  .   e 
Prothoracic  spiracles  difficult  to  perceive  on  account  of  the  promi- 
nence of  the  sides  of  the  prothorax g 

Posterior  coxae  transverse    f 

Posterior  coxae  triangular,  prominent;  antennae  capillary  and  verticil- 
late-pilose  HABROCERiN^E 

Antennae  filiform,  not  verticillate-pilose TACHYPORlNiE 

Antennae  capillary,  verticillate-pilose TRICHOPHYIN^E 

Anterior  coxae  conical   h 

Anterior  coxae  linear,  transverse   o 

h.    Anterior  coxae  short   i 

Anterior  coxae  large,  prominent j 

i.   Tarsi  two-jointed  LEPTOTYPHLINjE 

Tarsi   four-jointed    EV^STHETiN^ 

j.    Vertex  without  ocelli k 

Vertex  with  two  ocelli   OMALIINjE 

k.    Last  joint  of  labial  palpi  dilated,  very  large,  crescent-shaped. 

OXYPORINjE 

Last  joint  of  labial  palpi  not,  or  not  strongly,  dilated 1 

1.    Posterior  coxae  conical   m 

Posterior  coxae  transverse   n 

m.  Palpi  with  the  last  joint  very  small,  subulate    P^EDERINTE 

Palpi  with  the  last  joint  equal  to  the  preceding  .  .  .   PINOPHILIN^E 
n.    Posterior  trochanters  small,  one-fifth  the  length  of  the  femora;  head 

with  a  distinct  neck  OXYTELIN^E 

Posterior  trochanters  large,  one-third  the  length  of  the  femora;  head 
without  a  distinct  neck    PHLCEOCHARINjE 


e. 


g 
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o.    Vertex  without  ocelli;  elytra  covering  the  greater  part  of  the  body. 

PROTEINiNiE 

Vertex  with  one  ocellus;  elytra  only  slightly  surpassing  the  meta- 

sternum    PHLCEOBIiNjE 

Antennae  nine-  or  ten-jointed;   tarsi   three-jointed    88 

88.  Antennae  with  a  very  abrupt  club,  received  in  cavities  on  the  under- 

side of  the  prothorax;  body  rather  short,  the  elytra  with  several 
acutely  elevated  longitudinal  ridges.  (Micropeplus,  Kalissus, 
Nearc.)  MICROPEPLIDjE 
Antennae  without  abrupt  club,  tarsi  with  the  first  joint  very  minute 
and  concealed  in  the  apex  of  the  tibia;  elytra  without  ridges. 
(Limulodes,  Am.)    LIMULODID^E 

89.  Middle   coxae    distant;   epipleurae    wanting;    elytra    usually    with    a 

reticulate  sculpture;  no  phosphorescent  organs;  usually  flat  beetles, 
widened  behind  and  often  with  a  bold  color  pattern.    (Fig.  778). 

(Lycus,  Calopteron,  Plateros,  widespr.)   LYCIDiE 

Middle  coxae  in  contact;  epipleurae  distinct;  elytra  not  reticulate, 
rarely  greatly  reduced  in  size 90 

90.  Antenna  inserted  at  the  sides  of  the  front,  before  the  eyes  91 

Antennae  inserted  on  the  upper  part  of  the  front  or  at  the  base  of 

its  anterior  lobe;  phosphorescent  organs  often  present 93 

91.  Maxillary   palpi   flabellate;   elytra   very   short;   hind   wings   with   a 

series    of    radiating    veins;    eyes    almost    meeting    on    the    front 

(Atractocerus,  widespr.)    ATRACTOCERIM; 

Maxillary  and  labial  palpi  simple,  rarely  greatly  enlarged;  elytra 
usually  complete  and  the  hind  wings  with  normal  venation  ...  .92 

92.  Maxillary   and   labial   palpi   enormously   lengthened,   the   last  joint 

nearly  as  long  as  the  antennae;  slender,  depressed  species  with 
the  elytra  extending  to   the   middle  of  the   abdomen    (female). 

(Telegeusis,  N.  Am.) TELEGEUSIMI 

Maxillary  and  labial  palpi  normal;  elytra  usually  complete.  Female 
usually  larviform.  (Drilus,  Halacogaster,  Palaearc;  Selasius, 
Ethiop.;  Cerocosmus,  Neotrop.;  Karumia,  Persia:  Drilocephalus, 
Neotrop.).  (Including  KARUMllD/E,  ZARUDNlOLlDrf, 
HOMAUSID/E,   PRION OCERID/E)    DRfLID^E 

93.  Head  more  or  less  completely  covered  by  the  prothorax;  episterna 

of  metathorax  not  sinuate  on  the  inner  side.  (Luciola,  wide- 
spr.; Lucidota,  Photinus,  Photuris,  Am.;  Lampyris,  Palaearc, 
Ethiop.;  Lamprocera,  Neotrop.;  Rhagophthalmus,  As.).  (Includ- 
ing RHAGOPHTHALMIDA?)  LAMPYRIM; 

Head  not  at  all  covered  by  the  prothorax;  episterna  of  metathorax 
sinuate  on  the  inner  side;  antennae  of  male  sometimes  flabellate. 
(Cantharis  (=  Telephorus),  widespr.;  Podabrus,  Holarc.  Chau- 
liognathus,  Am.).  (Including  PHENGOD1DA1),  PSEUDO- 
PHENG6DID/E,     TELEPH6RIDA2,     PODABROCEPHAL- 
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IDAS)    CANTHARHXE 

94.  Tarsi  four-jointed  on  all  pairs  of  legs  (front  ones  three-jointed  in 

males  of  some  Mycetophagidae)  95 

Tarsi  with  three  joints  or  less 108 

95.  Wings  fringed  with  long  hairs;  very  small,  highly  convex  beetles  .  .  96 
Wings  not  fringed    98 

96.  Hind  coxae  in  contact,  with  plates  at  least  partially  covering  the 

femora    CLAMBID^ 

Hind  coxae  distant,  transverse,  not  laminate 97 

97.  Third  joint  of  tarsi  small,  concealed  in  the  bilobed  second  joint. 

(Sacium,  cosmop.;  Corylophus,  Orthoperus,  Arthrolips,  widespr.). 

(CORYL6PH1D/E,  CLYPEAST&RID/E)      ORTHOPfiRID^E 

First  three  joints  of  tarsi  subequal,  each  bilobed.    (Phaenocephalus, 

Japan)  PFLENOCEPHALIDiE 

98.  Abdominal  sternites  all  free  and  movable 99 

Sternites  one  to  four  firmly  united,  immovable 106 

99.  First  tarsal  joint  greatly  dilated,  overlapping  the  very  minute  second 

and  third  joints  and  a  part  of  the  long  fourth  joint;   minute 

elongate    beetles    with    costate    elytra.     (Fig.    836).    (Moncedus 

(=  Adimerus),  Neotrop.).    (ADIMER1D/E)  .  .  .  MONCEDIDiE 

First  tarsal  joint  not  thus  dilated 100 

100.  Front    coxae    transverse;    minute    fungus-beetles     (Cybocephalus, 

widespr.)   CYBOCEPHALIDjE 

Front  coxae  not  transverse 101 

101.  Front  coxae  globose 102 

Front  coxae  oval.  (If  conical,  cj.  Corynetidae,  couplet  79) 104 

102.  Tarsi  slender,  third  joint  distinct,  but  shorter  than  the  second; 

very  small  species.  (If  the  cheeks  bear  projections,  see  Silvanidae, 
couplet  50;  or  Cucujidae,  couplet  50,  if  the  body  is  greatly 
flattened).     (Fig.    817).     (Mycetaea,    Holarc,    Ethiop.;    Rhanis, 

Nearc;  Liesthes,  Palaearc.)    MYCET^EIM; 

Tarsi  more  or  less  dilated  and  spongy  beneath;  more  or  less 
elongate  beetles  with  hard  body  and  strongly  clubbed  antennae; 
usually  moderate-sized  or  large  species 103 

103.  Front   coxal   cavities    closed;    metathoracic   epimera   separated    by 

a  distinct  suture;  body  elongate  oval.  (Trfplax,  widespr.;  Erotylus, 
iEgithus,  Brachysphaenus,  Mycotretus,  Neotrop.;  Tiitoma, 
widespr.;  Cyrtomorphus,  Indomal.;  Encaustes,  Afr.,  Malay.; 
Euxestus,  Malay.)   EROTYLID^E 

a.  Club  of  antennae  composed  of  distinct  joints  b 

Club  of  antennae  solid,  round,  last  joints  reduced  .   EUXESTlN^E 

b.  Last  joint  of  maxillary  palpi  not  transverse;  first  three  joints  of 

tarsi  not  successively  widened  D ACNlNiE 

Last  joint  of  maxillary  palpi  transverse;  first  three  joints  successively 
widened    c 
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c.  Sides  of  mouth  cavity  carinate;  maxillae  bidentate 

TRITOMiN^E,  part 
Sides  of  mouth  cavity  forming  flattened  lobes d 

d.  Maxilla:  bidentate  EROTYLiN^E 

Maxilla:  without  teeth    TRITOMiNiE 

Front  coxal  cavities  open;  metathoracic  epimera  not  separated; 
body  elongate,  slender.  (Fig.  834).  (Languria,  Acropteroxys, 
Am.;  Adanastus,  Palaearc.,  Indomal.;  Doubledaya,  Indomal.) 

LANGURilDiE 

104.  Front   coxae   almost   in   contact,   prosternum   more   or   less    mem- 

branous, not  visible  between  them;  antennae  nine-jointed;  small, 
convex,  roughly  sculptured  beetles.    (Georyssus,  widespr.) 

georyssim: 

Front  coxae  well  separated  by  the  horny  prosternum 105 

105.  Head  more  or  less  concealed  by  the  projecting  prothorax;   last 

joint  of  tarsi  usually  very  long;  body  cylindrical.  (Cis,  cosmop.; 
Ennearthron,  widespr.;  Hendecatomus,  Holarc;  Rhopalodontus, 
Palaearc;    Orophius,    Palaearc.,    Austr.;    Polynesicis,    Polynesia). 

(C161D/E,   CIS1DM)    CilDiE 

Head  free,  not  covered  by  the  prothorax;  body  oval,  depressed, 
pubescent.  (Litargus,  widespr.;  Mycetophagus,  Holarc,  Neotrop.). 
(TRIT6MID&)   MYCETOPHAGIDiE 

106.  Antennae    thickened,    with    a    two-    or    three-jointed    club;    tibiae 

simple,  not  dilated  or  spinose;  not  aquatic 107 

Antennae  with  a  large  serrate,  seven-jointed  club  (Fig.  812);  front 
and  middle  tibiae  dilated  and  armed  with  rows  of  spines;  small, 
subaquatic  beetles.  (Heterocerus,  cosmop.;  Litorimus,  Micillus, 
Palaearc.) HETEROCERID^E 

107.  Antennae  inserted  under  a  distinct  frontal  ridge;  front  coxae  dis- 

tant  from   the   mesosternum.     (Colydium,   Aulonium,   Cerylon, 

widespr.)    (Including  MONVZD1D&)    COLYDIIDjE 

Antennae  inserted  on  the  front;  front  coxae  inclosed  behind  by  the 
mesosternum.  (Murmidius,  Bothrideres,  Mychocerus,  widespr.). 
(Including  BOTHRID&R1D&)   MURMIDilD^E 

108.  Tarsi  three-jointed   109 

Tarsi  with  less  than  three  joints   119 

109.  Wings  fringed  with  long  hairs,  or  wanting;  very  small  beetles ...  110 
Wings  not  fringed,  or  at  most  with  a  short  fringe 112 

110.  Abdomen  with  only  three  sternites.    Very  small,  highly  convex 

beetles.    (Sphaerius,  Holarc,  Neotrop SPILERilDiE 

Abdomen  with  six  or  seven  sternites 1 1 1 

111.  Antennae   slender,   nine-  to   eleven-jointed,  with   whorls   of  long 

hairs;  very  minute,  shining  beetles,  usually  found  on  foliage. 
(Ptilium,  Trichopteryx,  Ptinella,  Acrotrichis,  Palaearc,  Am., 
Cephaloplectus)   (TRICHOPTERfGIDtf)    PTIIJIDjE 
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Antennas  short,  eight-jointed,  thickened  apically;  very  small,  ovate, 

aquatic  beetles.   (Hydroscapha,  Holarc.)  .  .  HYDROSCAPHIM: 

112.    Second  joint  of  tarsi  dilated;  the  third  joint  consisting  really  of 

two  joints,  the  small,  true  third  joint  being  fused  with  the  base 

of  the  last  joint,  which  thus  appears  as  the  third 113 

Second  tarsal  joint  not  dilated   114 


840. 


841, 


Figs.  837-845.    Coleoptera 

837.  Cylindrosella  (Fouts). 

838.  Epilachna,  head  from  above  (Silvestri)  Coccinellidae. 

839.  Prosternum    of    beetle,    showing    coxal    cavities    separated    and    closed    behind 

(Wickham). 

840.  Prosternum    of    beetle,    showing    coxal    cavities    separated    and    open    behind 

(Wickham). 

841.  Prosternum    of    beetle,    showing    coxal    cavities    confluent    and    open    behind 

(Wickham). 

842.  Epilachna,  head  from  below  (Silvestri)  Coccinellidae. 

843.  Epilachna,  hind  leg  (Silvestri)  Coccinellidae. 

844.  Coccinella.  Coccinellidae. 

845.  Tenebrio  (Girault)  Tenebrionidz. 


113.  Tarsal  claws  usually  dilated  or  toothed  at  the  base;  first  sternite 

with  curved  coxal  lines;  mesothoracic  epimeron  triangular;  small, 
rounded,  convex  usually  brightly  spotted  beetles.  "Ladybirds." 
A  large  widespread  family.  (Coccinella,  Chilocoris,  Hippodamia, 
Scymnus,  Adalia,  Hyperaspis,  Megilla,  Anatis,  Epilachna).  (Figs. 
838,  842,  843,  844).   (Including  CERASOMMATlDtiD/E). 

COCCINELLIDAE 
Tarsal  claws  simple;  first  sternite  without  coxal  lines;  mesothoracic 
epimeron  quadrangular;  small  oblong  or  oval  beetles,  often  with 
a  striking  color  pattern,  usually  living  in  fungi.  (Endomychus, 
widespr.;  Lycoperdina,  Holarc;  Aphorista,  Nearc;  Epipocus, 
Rhymbus,  Am.;  Amphix,  Neotrop.;  Sphaerosoma,  Palaearc;  Ara- 
phisternus,  Indomal.)    ENDOMtCHID^E 

114.  Elytra  entire 115 

Elytra  truncate,  exposing  the  last  abdominal  segment  118 
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115.  Mandibles  with  a  long,  styliform  process  in  front,  not  fitted  for  bit- 

ing; myrmecophilous  species.    (Aculognathus,  Austr.) 

ACULOGNATHIDjE 
Mandibles  of  the  usual  biting  form  116 

116.  Body  broadly  oval,  convex;  prothorax  much  widened  behind;  first 

three  tergites  more  or  less  connate;  very  small  beetles.  (Aphae- 
nocephalus,  As.;  Discoloma  (  =  Notiopygus),  Neotrop.,  Afr.). 
(APHMNOCEPHALIDAZ,    PSEUDOCORYL6PHIDA1,    NO- 

TIOPYGIDtf)  DISCOL6MIM; 

Body   more  elongate,   the   prothorax   narrower,   not   widened   be- 
hind     117 

117.  Abdominal  sternites  all  free;  wings  with  a  short  fringe  of  hairs 

(Fig.  808).  (Corticaria,  widespr.;  Melanophthalma,  cosmop.; 
Lathridius,  Cartodere,  Holarc;  Enicmus,  Holarc,  Austr.). 

LATHRIDIIDjE 

a.  Last  three  or  four  joints  of  the  antenna;  separately  thickened,  spindle- 

shaped,  and  set  with  long  curved  hairs DASYCERIN#L 

Antennae  without  long  hairs  at  apex b 

b.  Anterior  coxal  cavities  closed  behind c 

Anterior  coxal  cavities  open  behind HOLOPARAMEClN.dE 

c.  Anterior  coxa:  separate;  head  longer  before  the  eyes;  elytra  often 

carinate   LATHRIDIINjE 

Anterior    coxae    contiguous;    head    shorter    before    the    eyes;    elytra 
never  carinate    CORTICARIIN/E 

Basal  three  sternites  connate.    (See  couplet  107) 

A  few  COLYDIIDjE 

118.  Front  coxae  subtransverse;  maxillae  with  a  single  lobe.    (Smicrips, 

Am.) SMICRfPID^E 

Front  coxae  small,  rounded;  maxillae  bilobed;  small  flattened  bark 
beetles.    (Monotoma)    MONOT6MID.E 

119.  Tarsi     two-jointed;    antennae    eleven-jointed;    metasternum    very 

long;  very  small,  elongate  beetles,  with  the  elytra  oval.    (Jacob- 

sonium,   Sumatra)    JACOBSONlID^ 

Tarsi  consisting  of  a  single  joint:  antennae  four-jointed;  meta- 
sternum not  greatly  elongated;  very  small,  broad  species. 
(Cyathocerus,  Neotrop.).  (If  both  elytra  and  wings  are  want- 
ing and  body  larviform,  see  couplet  198).   (LEPlCERIDsE) 

CYATHOCfiRID^E 

120.  Front  coxal  cavities  closed  behind  (Fig.  839)  121 

Front  coxal  cavities  open  behind  (Fig.  840)  130 

121.  Tarsal  claws  simple  122 

Tarsal    claws    pectinate;    usually    elongate,    convex,    rather    soft 

bodied    and    often    thinly    silky-pubescent    beetles    of    small    or 
moderate   size;   prothorax  widened   behind.    (Allecula,  cosmop.; 
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Hymenorus,  Palaearc,  Am.;  Cistela,  widespr.;  Cteniopus,  Palaearc.; 
Lophopoda,  Am.).    (ALLECtJLlD/E)    CISTfiLID/E 

122.  Ventral  segments   (abdominal  sternites)   all  freely   movable.    (If 

the  mesosternum  is  carinate,  compare  some  rare  Silphidae,  couplet 

82) 123 

First  two  to  four  ventral  segments  more  closely  joined  together, 
more  or  less  fused  or  immovable   127 

123.  Antennae  11-jointed   124 

Antennae  10-jointed 126 

124.  Prothorax  cylindrical;  small,  soft-bodied  beetles  with  long,  slender 

antennae  and  protruding  eyes;  elytra  not  completely  covering  the 

abdomen.    (Petria,  Palaearc.)    PETRIID^E 

Prothorax  not  cylindrical 125 

125.  Prothorax    quadrate,    not   wider   than   the   head;    narrow-bodied 

beetles.  (If  body  is  greatly  flattened,  compare  males  of  some 
Cucujidae,  couplet  50,  and  Silvanidae,  couplet  50).  (Elacatis 
(=  Othnius),  widespr.;  Ababa,  Nearc).    (OTHNlIDAl). 

ELACATIDiE 

Prothorax   greatly  expanded   at  the  sides,  much  wider   than   the 

head.    (Nilio,  Neotrop.)    NILl6NID^ 

126.  Elytra  entire;  small  convex  beetles.    (Sphindus,  Holarc,  Neotrop.) 

SPHfNDIDiE 

Elytra  truncate,  exposing  the  pygidium;  small,  flattened  beetles. 

(See  couplet  34)   Males  of  RHIZOPHAGID^E 

127.  Five  ventral  segments  128 

Six  ventral  segments,  the  first  two  immovably  united;  small  black 

beetles.  (Eurystethus  (  =  AigiaUtes),  Nearc,  California  to  Alaska, 
Persia).     (/EGIALlTlD/E)    EURYSTfiTHID^ 

128.  Penultimate  joint  of  tarsi  spongy  pubescent  beneath;  front  coxae 

prominent;  slender,  elongate,  usually  hairy,  soft-bodied  species, 
sometimes  of  metallic  color.  (Lagria,  widespr.;  Arthromacra, 
Holarc;  Statlra,  Am.;  Nemostira,  Afr.,  Indomal.) .  .  LAGRIIDjE 
Penultimate  joint  of  tarsi  not  spongy  pubescent  beneath;  front 
coxae  short,  not  projecting  from  the  cavities  129 

129.  Antennae  filiform  or  gradually  clavate,  the  joints  usually  more  or 

less  bead-like,  not  concealed  under  the  sides  of  the  head;  beetles 
of  variable  form,  oval,  elongate,  or  even  pedunculate;  usually 
hard-bodied,  black  or  dark  colored;  moderate,  large  or  small 
species.  (Figs.  845,  846).  A  very  large  and  widely  distributed 
family.  (Tenebrio,  Strongylium,  Helops,  Blaps,  Asida,  Bolitopha- 
gus,  Diaperis,  Eleodes,  Epitragus,  Nyctobates,  Platydema, 
Zopherus,  Tentyria,  Tribolium,  Meracantha).  (Including 
HEL6PIDA1,  OPATRIDA1,  PIMELlID/E,  BLAPIDAi,  DIA- 
PERIDAi,  B6RIDAE,  TRETOTHORAClDAi,  RHYSOPAUS- 
SIDAE TENEBRl6NIDiE 
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Antennae  strongly  clavate,  more  or  less  completely  concealed  be- 
neath the  sides  of  the  head,  with  large  two-jointed  club,  genicu- 
late at  the  base,  with  the  first  joint  very  long;  middle  tarsi  some- 
times four-jointed,  very  small,  oval,  flattened  beetles  living  in 
ants'  nests.  (Cossyphodes,  Cossyphodites,  Ethiop.;  Cossyphodinus, 

India) COSSYPH6DIDjE 

130.  Antennae  geniculate;  elytra  truncate  behind,  exposing  two  ab- 
dominal tergites;  small,  oval,  hard-bodied  species.  (Acritus, 
Halacritus,  widespr.;  Aeletes,  Neotrop.).    (See  couplet  44) 

(Tribe  Acritini)  A  few  HISTfiRID^E 

Antennae  not  geniculate,  except  in  male  of  Meloe   (see  couplet 

146) 131 


847 


849 


846. 
847. 
848. 
849. 
850. 


Figs.  846-853.   Coleoptera 


Eleodes  (Hyslop)  Tenebrionidae. 
Phyllophaga  (Forbes)  Melolonthidz. 
Mordellistena.  Mordellidz. 
Epicauta  (Bruner)  Meloidac. 
Goliathus  (Westwood)  Cetoniidje. 


131. 


132. 


133. 


Head  not  strongly  or  suddenly  narrowed  or  constricted  behind  the 
eyes;  tarsal  claws  simple  or  cleft 132 

Head  strongly  and  suddenly  constricted  behind  the  eyes;  if  more 
gradually  narrowed,  the  tarsal  claws  are  pectinate 138 

Middle  coxae  not  noticeably  prominent 133 

Middle  coxae  very  prominent,  contiguous;  prothorax  without  lateral 
margin;  penultimate  joint  of  tarsi  dilated  and  with  a  dense 
brush  of  hairs  beneath;  slender,  soft-bodied  species.  (Nacerda, 
Asclera,  Sessinia,  widespr.;  Calopus,  Xanthrochroa,  Holarc; 
Oxacis,  Am.;  CEdemera,  Palaearc.)   CEDEMfiRIDyE 

Antennae  received  in  grooves  on  the  underside  of  the  prothorax; 
small,   oval,    flattened    beetles   with    the   head    partly   concealed 
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in     the     prothorax;     legs     retractile.       (Monomma,     widespr.) 

(MON6MMID/E)   MONOMMATIDjE 

Antennae  free,  not  received  in  grooves 134 

134.  Prothorax  with  a  sharp  lateral  margin 135 

Prothorax    not    margined    laterally,    narrowed    behind,    its    disk 

without  impressions.  (Mycterus,  Sphaeriestes  ( =  Salpingus), 
Lissoderma,  widespr.;  Pytho,  Holarc).    (SALPlNGlDAi) 

PYTHIDjE 

135.  Epimera  of  mesothorax  not  reaching  the  coxae,  the  coxal  cavities 

entirely  surrounded  by  the  sterna  (males  of  a  few  genera).    (See 

couplet  52)  CRYPTOPHAGIM;,  part 

Epimera  of  mesothorax  attaining  the  coxae 136 

136.  Metasternum  long;  epimera  of  metathorax  visible 137 

Metasternum  quadrate,  epimera  of  metathorax  covered.    (Males 

of  a  number  of  genera,  see  couplet  50)    ...   CUCLJJID^,  part 

137.  Prothorax  widened  toward  the  base,  its  disk  with  basal  impres- 

sions; tarsal  claws  sometimes  cleft  or  appendiculate;  elongate  or 
broadly  oval  species.  (Orchesia,  Phloeotryia,  Serropalpus, 
widespr.;  Tetratoma,  Hallomenus,  Melandrya,  Osphya,  Holarc; 
Penthe,    Palaearc,    Indomal.).     (MELANDRflDAl,    HALLO- 

menidai)   serropalpim; 

Prothorax  narrowed  behind  and  in  front,  the  sides  rounded  or 
toothed;  without  basal  impressions;  tarsal  claws  simple;  man- 
dibles very  large  and  powerful,  porrect.  Very  large,  elongate 
beetles.    (Trictenotoma,  Ind.,  E.  Ind.;  Autocrates,  S.  As.) 

TRICTENOT6MID^E 

138.  Head  prolonged  behind  and  gradually  narrowed;  prothorax  not 

margined  at  the  sides,  as  wide  as  the  elytra  at  base;  tarsal 
claws  pectinate,  with  a  large  appendage  at  base;  medium-sized 
slender  beetles.    (Cephaloon,  Holarc;  Typitium,  Nearc;  Sponi- 

dium,  Palaearc.) CEPHALdHXE 

Head  suddenly  narrowed  behind 139 

139.  Prothorax  with  a  sharp  lateral  margin    140 

Prothorax  rounded  on  the  sides,  without  a  sharp  lateral  margin    142 

140.  Antennae   filiform    141 

Antennae   pectinate    (male)    or   subserrate    (female);    tarsal   claws 

serrate  or  toothed;  elytra  covering  the  abdomen.  (Evaniocera, 
Palaearc,  Austr.;  Pelecotoma,  Holarc) 

Tribe  Evaniocerini  of  RHIPIPHORID^ 

141.  Hind    coxae    moderate   or   large,    flattened;    front    coxae    without 

trochantin;  head  placed  vertically  against  the  thorax;  tarsal 
claws  simple,  or  cleft  and  pectinate;  body  usually  conically 
narrowed  behind,  the  abdomen  often  prolonged  and  pointed  at 
tip;  small  pubescent  beetles.  (Fig.  848).  (Mordella,  Mordel- 
listena,  Anaspis,  cosmop.;  Tomoxia,  widespr.;  Tolida,  Palmare) 
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(Including  ANASPIDIDA3)    MORDELLID.E 

Hind  coxae  transverse;  front  coxae  with  trochantin;  body  not 
greatly  narrowed  behind;  tarsal  claws  simple.  (Scraptia,  cosmop.; 
Trotommidea,  Trotomma,  Palaearc.;  Evalces,  Neotrop.) 

scraptiim; 

142.  Base  of  prothorax  narrower  than  the  elytra  143 

Base   of   prothorax   as    wide   as    the   elytra;    body   broad,   much 

narrowed  behind;  elytra  usually  shortened  and  narrowed  behind; 
antennae  pectinate  in  the  male,  often  serrate  in  the  female. 
Females  sometimes  much  degenerate  or  even  larviform.  (Pele- 
cotomoides,  Rhipidius,  widespr.;  Macrosiagon,  cosmop.; 
Rhipiphorus  (including  Myodites),  Holarc,  Neotrop.) 

RHIPIPHORID^ 

143.  Hind    coxae    transverse,    not    prominent;    tarsal    claws    usually 

simple  144 

Hind  coxae  large  and  prominent 146 

144.  Eyes  more  or  less  emarginate;  hind  coxae  contiguous  or  nearly 

so  145 

Eyes  elliptical,  entire,  rather  coarsely  granulated;  hind  coxae 
usually  well  separated.  (Anthicus,  Tomoderus,  cosmop.;  Notoxus, 
Formicomus,  Endomia,  widespr.;  Lemodes,  Austr.) 

ANTHfCID^: 

145.  Head  constricted  far  behind  the  finely  granulated  eyes.  (Macratria, 

cosmop.;  Pedilus  (=  Corphyra),  Stereopalpus,  Holarc.) 

PEDfLIDiE 
Head  constricted  just  behind  the  coarsely  granulated  eyes;  tarsi 
apparently  with  4,  4,  3  joints,  as  the  penultimate  joint  is  extremely 
minute;  first  two  ventral  segments  immovably  united.  (Aderus 
(Hylophilus),  cosmop.;  Syzeton,  Austr.).  (XYLOPHfLlDtf, 
EUGLENIDA5,  HYLOPHlUD/E) ADERID^E 

146.  Tarsal    claws    simple;    head    horizontal;    antennae    serrate,    often 

pectinate  in  the  male  (Fig.  797);  body  flattened;  moderate-sized 
beedes.     (Dendroides,   Schizotus,   Holarc;   Pyrochroa,   Palaearc; 

Pseudopyrochroa,  Palaearc,   Indomal.)    PYROCHROlDiE 

Tarsal  claws  toothed  or  cleft;  head  deflexed,  with  the  front  vertical; 
elytra  sometimes  shortened;  body  plump,  usually  more  or  less 
cylindrical;  moderate  or  large  beetles  (Fig.  849).  Blister  beetles. 
(Epicauta,  Lytta  (  =  Cdntharis),  Meloe,  Cissites,  widespr.;  Zonitis 
(including  Nemognatha),  cosmop.;  Macrobasis,  Am.;  Hornia, 
Nearc).   (CANTHAR1D/E,  LYTTIDA?)  MELdIM: 

147.  Submentum  pedunculate;  /.<?.  the  mentum  supported  at  its  base 

by  a  narrow  portion  or  peduncle;  antennae  eleven-jointed,  serrate, 
rarely  pectinate;  head  prolonged  into  a  broad  muzzle;  antennae 
and    body    usually    pubescent;    elytra    shortened,    exposing    the 
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pygidium.    (Fig.  853).   Pea  and  bean  weevils.    (MYLABR1D/E, 
LARUDJE)  BRUCHIDiE 

a.  Mesopleural    suture    distinct,    free    from    the    meso-metapleural 

suture;  some  of  the  tibiae  often  with  two  spurs  at  apex b 

Mesopleural  suture  vestigial,  joining  the  meso-metapleural  suture, 
or  closely  approximate  to  it.  (Bruchus  Mylabris,  Laria), 
Acanthoscelides,  cosmop.)   BRUCHlNvE 

b.  Pronotum    without    lateral    carina;    hind    femora    never    greatly 

thickened,  their  tibiae  straight  c 

Pronotum  separated  from  the  pleura  by  a  lateral  carina;  hind 
femora  sometimes  greatly  thickened  and  their  tibiae  arcuate  .  .  .  .  d 


ss  nw 
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852 

Figs.  851-853.    Coleoptera 

851.  Elaphidion  (Forbes)  Cerambycidae. 

852.  Acanthophorus  (Gahan)  Prionida;. 

853.  Bruchus    (Felt)    Bruchidse. 

c.  Pygidium  and  one  or  two  tergites  exposed  behind  the  tip  of  the 

elytra;  antennae  of  male  pectinate  or  flabellate;  tibiae  without  spurs. 

(Kytorhinus)   KYTORHINlNiE 

Pygidium  covered  at  base  by  the  elytra;  antennae  of  both  sexes 
deeply  serrate.   (Eubaptus)   EUBAPTilSLE 

d.  Hind   femora   not   thickened,   only   half  as   broad    as   the   coxa. 

(Amblycerus,  Spermophagus,  widespr.)  AMBLYCERiN^E 

Hind  femora  greatly  thickened,  much  broader  than  the  coxa. 
(Pachymerus,  Caryoborus,  widespr.)   PACHYMERINjE 

Submentum  not  pedunculate;  head  not  prolonged  into  a  broad 
beak;  antennae  rarely  distinctly  serrate,  occasionally  with  more 
than  eleven  joints,  usually  filiform  or  moderately  thickened  toward 
apex 148 
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148.  Antennae  usually  long  or  greatly  developed,  frequently  inserted 

on  frontal  prominences;  front  often  vertical,  large  and  quadrate; 
pronotum  rarely  margined;  tibial  spurs  well  developed;  usually 
rather  large,  elongate  or  oblong  beetles  with  parallel  sides  and 

pubescent  upper  surface.  Longicorns 149 

Antennae  moderate  or  short,  not  inserted  on  frontal  prominences; 
front  small,  oblique,  sometimes  gready  inflexed;  prothorax  most 
frequently  margined;  tibial  spurs  usually  wanting;  small  or  of 
moderate  size;  body  usually  glabrous  above  and  often  very  brightly 
colored  or  metallic;  rather  oval  in  form.  Leaf-beetles 151 

149.  Prothorax  sharply  margined  at  the  sides  which  commonly  bear 

teeth  or  spines;  labrum  connate;  front  coxae  strongly  transverse; 
inner  lobe  of  maxillae  very  small  or  obsolete;  large  or  very  large, 
considerably  flattened,  usually  brown  or  black  beetles.  (Fig.  852). 
(Prionus,  Holarc.;  Macrotoma,  widespr.;  Mallodon,  Orthosoma, 
Am.;  Derancistrus,  Pyrodes,  Neotrop.).    (Including  ANOPLO- 

DERMATID/E)   PRl6NID^ 

Prothorax  very  rarely  margined  at  the  sides;  labrum  free;  front 
coxae  rounded,  rarely  strongly  transverse;  inner  lobe  of  maxillae 
more  or  less  well  developed;  antennae  never  pubescent 150 

150.  Front  tibiae  obliquely  grooved  on  the  inner  side;  front  coxae  never 

transverse;  last  joint  of  palpi  usually  pointed.  (Fig.  791). 
(Monochamus,  Oberea,  widespr.;  Saperda,  Holarc;  Dorca- 
dion,  Palaearc;  Oncideres,  Am.;  Tetraopes,  Nearc;  Batocera, 
Afr.,  Austr.;  Tragocephala,  Afr.;  Platyomopsis,  Austr.).  (Includ- 
ing BATOCtRlDM)  LAMIID^ 

Front  tibiae  not  grooved;  last  joint  of  palpi  never  acute  at  tip; 
antenna?  pubescent.  (Fig.  851).  (Leptura,  Callichroma,  Xy- 
lotrechus,  widespr.;  Acmaeops,  Strangalia,  Phymatodes,  Rhagium, 
Holarc;  Eburia,  Elaphidion,  Cyllene,  Am.) 

CERAMBfCIEME 

151.  Mouth    placed    anteriorly,    the    front    normal;    head    porrect    or 

vertical    152 

Mouth  inferior,  the  anterior  part  of  the  front  prominent,  so  that 
the  mouth  is  confined  to  the  underside  of  the  head  and  is  small, 
hidden  or  nearly  so  164 

152.  Antennae  widely  separated  at  the  base;  elytra  of  hard  texture  .  .153 
Antennae  generally  closely  approximate  at  base,  not  widely  sep- 
arated; elytra  more  or  less  soft  in  texture 163 

153.  Intermediate    abdominal    sternites    not    narrowed    medially,    the 

pygidium  not  exposed  behind  the  elytra 154 

Intermediate  abdominal  sternites  narrowed  medially,  the  pygid- 
ium usually  exposed,  declivous  158 

154.  Prothorax  rounded  on  the  sides,  without  distinct  lateral  margin; 

head  produced,  the  eyes  prominent;  prosternum  very  narrow  .155 
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Prothorax  with  a  distinct  lateral  margin  (if  rarely  not  margined, 
the  antennae  are  usually  short,  with  the  terminal  joints  transverse 
and  more  or  less  serrate);  head  not  produced,  the  eyes  not  prom- 
inent;   prosternum    broad.     (If    antennae    are    strongly    clavate, 

compare  a  few  Erotylidae,  couplet  103)  161 

155.    Antennae  not  separated  by  the  entire  front  of  the  head 156 

Antennae  separated  by  the  entire  front  of  the  head 157 


858 


Figs.  854-859.   Colcoptera 


854.  Crioceris  (Jacoby)  Crioceridae. 

855.  Sagra,  hind  leg  (Jacoby)  Sagridac. 

856.  Hispella  (Fletcher)  Hispidx. 

857.  Fidia  (Johnson  and  Hammar)  Eumolpidae. 

858.  Diabrotica  (Chittenden)  Galerucidse. 

859.  Cassida  (Jones)  Cassididae. 


156.  Prosternum  very  narrow,  not  distinct;  body  beneath  clothed  with 

dense  silvery  pubescence;  first  sternite  as  long  as  the  others  united; 
elongate,  more  or  less  metallic,  semiaquatic  beetles.    (Donacia, 

widespr.;  Haemonia,  Plateumaris,  Holarc.)   DONACUDjE 

Prosternum  distinct;  body  beneath  not  thus  densely  pubescent; 
first  sternite  shorter;  less  elongate  beedes,  not  aquatic.  (Mega- 
scelis,  Ateledera,  Neotrop.)    MEGASCELUXE 

157.  Hind   femora   greatly   thickened,    their   tibiae   curved;    brilliantly 

metallic  species  of  moderately  large  size.    (Fig.  855).    (Sagra, 
Old  World  tropics;  Aulacoscelis,  Neotrop.)    SAGRHXE 
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Hind  femora  only  slightly  incrassated;  much  smaller  and  less 
brilliant  insects,  rarely  metallic.  (Fig.  854).  (Crioceris,  Lema, 
cosmop.;  Sigrisma,  Ethiop.;  Orsodacne,  widespr.).  (Including 
ORSODACNIDAE) CRIOCERID^E 

158.  Antennae  short,  the  joints  serrate 159 

Antennae    long   and   generally    filiform,    never    serrate,    although 

sometimes  shorter  with  the  terminal  joints  thickened;  small, 
cylindrical  beetles  of  compact  shape,  with  the  head  flat,  perpen- 
dicular and  invisible  from  above.  (Cryptocephalus,  cosmop.; 
Pachybrachys,  cosmop.,  mainly  Am.;  Dioryctus,  Indomal.; 
Coenobius,  As.,  Afr.;  Monachus,  Neotrop.;  Bassareus,  Nearc.) 

CRYPTOCEPHALID;E 

159.  Prothorax   without   grooves    for   the    reception   of   the    antennae; 

elytra  not  tuberculate 160 

Prothorax  with  grooves  on  the  flanks  for  the  reception  of  the 
antennae;  elytra  tuberculate;  body  subquadrate  or  somewhat 
elongate;  head  flat,  deeply  inserted  in  the  prothorax,  invisible 
from  above.  (Chlamisus,  fixema,  widespr.;  Fiilcidax,  Neotrop.). 
(FULCIDACIDA1,  CHLAMfDIDA?)   CHLAMf SID^ 

160.  Apical  joint  of  maxillary  palpi   pointed;   hind   femora   with  one 

or  two  teeth;  last  joint  of  tarsi  and  claws  very  long;  body  elongate, 
the  head  not  concealed.  (Megalopus,  Neotrop.;  Mastostethus, 
Neotrop.;  Temnaspis,  Colobaspis,  Afr.,  Indomal.) 

MEGALOP6DID^E 
Apical  joint  of  maxillary  palpi  more  or  less  truncate;  hind  femora 
without  teeth;  claw  joint  normal;  elongate,  more  or  less  cylindrical 
species  with  the  head  deflexed  or  perpendicular;  elytra  generally 
covering  the  pygidium.  (Clytra,  Gynandrophthalma,  widespr.; 
Cyaniris,  widespr.;  iEthomorpha,  Afr.,  Indo-Austr.;  Aspidolopha, 
Indomal.;  Coscinoptera,  Babia,  Am.)    CLlTRIDiE 

161.  Third  joint  of  tarsi  deeply  bilobed;  front  coxae  usually  rounded    162 
Third  tarsal  joint  entire,  not  bilobed;  front  coxae  transverse;  body 

oval,  convex;  antennae  moderately  thickened  toward  apex.  (Fig. 
790).  (Chrysomela,  Plagiodera,  Doryphora,  widespr.;  Phytodecta, 
Phyllodecta,  Holarc;  Leptinotarsa  (L.  decemlineata,  Colorado 
potato-beetle),  Polyspila,  Am.;  Timarcha,  Palaearc;  Pyrgo,  Austr.) 

CHRYSOMELID^E 

162.  Prothorax  as  wide  as  the  elytra  at  base;  legs  compressed;  femora 

with  grooves  into  which  the  tibiae  can  be  placed;  metasternum 
and  abdomen  grooved  for  the  reception  of  the  femora;  short, 
very  convex  beetles,  often  brilliantly  metallic.  (Lamprosoma, 
Neotrop.,  As.;  Lycnophanes,  Neotrop.,  Ethiop.) 

LAMPROSOMATIDjE 
Prothorax    generally    narrower    than    the    elytra;    legs    not    com- 
pressed; abdomen  not  grooved  for  the  reception  of  the  femora; 
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more  or  less  oblong,  convex  beetles.  (Fig.  857).  (Fidia,  Colaspis, 
Am.;  Chrysochus,  Adoxus,  Holarc;  Chrysolampra,  As.;  Nodo- 
stoma,  Tricliona,  Indomal.;  Corynodes,  Colasposoma,  Afr., 
Indomal.;  Paria,  Am.,  As.;  Nodonota,  Am.  Austr.) 

EUM6LPID^ 

163.  Hind   femora  slender,   adapted   for   walking;   tibiae   usually   sub- 

cylindrical;  tarsi  slender,  not  retractile.  (Fig.  858).  (Luperus, 
Galerucella,    cosmop.;    Galeruca,    Holarc;    Monoxia,    Cerotoma, 

Diabetica,  Trirhabda,  Am.)    GALERtODiE 

Hind  femora  greatly  thickened,  adapted  for  leaping;  tibiae  fre- 
quently sulcate  externally,  the  tarsi  retractile.  ( Artica  (  =  Hdl- 
tica)y  Systena,  Epitrix,  CEdionychus,  widespr.).    {HALTlClD/E) 

ALTfCID^E 

164.  Head    free,   not   retracted   beneath   the   prothorax;    body   usually 

spinose,  narrowed  in  front,  broad  and  truncate  behind.  (Fig. 
856).  (Hispa,  Afr.  As.;  Chalepus,  Am.;  Cephalolia,  Cephalodonta, 
Neotrop.;  Gonophora,  Callispa,  Dactylispa,  Afr.  As.)  HlSPIDiE 
Head  concealed  under  the  prothorax,  which,  with  the  elytra,  is 
widely  margined;  body  oval  or  nearly  circular  in  outline.  (Fig. 
859).  (Cassida,  Coptocycla,  widespr.;  Chelymorpha,  Am.; 
Hoplionota,  Ethiop.,  Indo-Austr.;  Charidotis,  Metriona,  Neotrop.; 
Aspidomorpha,  Afr.,  Indo-Austr.)    CASSfDID^E 

165.  Tarsi  apparently  three-jointed,  with  the  second  joint  lobed.    (Fig. 

877).   (AGLYCYDEROIDEA)  166 

Tarsi  apparently  four-jointed,  with  the  third  joint  lobed  167 

166.  Head  without  a  distinct  beak  in  either  sex,  wider  than  the  anterior 

part  of  the  pronotum;  prothorax  subquadrate,  the  sides  straight 
and  the  pleurae  clearly  separated  from  the  notum.    (Fig.  877). 

(Aglycyderes,  Canary  Isl.,  Austromal.) AGLYCYDERID^ 

Beak  in  female  well  developed;  in  male  rarely  attaining  a  length 
greater  than  its  width;  head  narrower  than  the  anterior  part  of 
the  pronotum;  prothorax  oval,  the  sides  bulging  outwards  and 
the  pleurae  indistinctly  separated  from  the  notum.  (Fig.  872). 
(Proterhlnus,  Hawaii,  Micronesia)    PROTERHfNID,E 

167.  Rostrum  or  beak  extremely  short  and  broad,  scarcely  developed; 

tibiae  with  a  series  of  teeth  externally  or  the  front  ones  produced 
into  a  stout  curved  process  at  tip;  antennae  short  with  a  broad 
club;  small  oval  or  cylindrical  beetles.  (SCOLYTOIDEA)  ...  168 
Beak  of  variable  length,  usually  at  least  longer  than  broad,  tibiae 
simple,  without  teeth  externally  or  process  at  tip;  antennae  clubbed 
or   not.     (CURCULIONOIDEA)     172 

168.  First  joint  of  anterior  tarsi  shorter  than  the  second,  third   and 

fourth   together   (Fig.  871);  eyes   oval,  emarginate  or  divided; 

head  narrower  than  the  prothorax.    (Fig.  864)   170 

First  joint  of  anterior  tarsi  very  long  (Fig.  875),  longer  than  the 
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second,  third  and  fourth  together;  head  broader  than  prothorax; 

eyes  rounded  (Fig.  865)    169 

169.  Third  joint  of  front  tarsi  not  lobed;  anterior  tibiae  with  a  promi- 
nent apical  process  and  with  rugosities  on  the  ventral  area. 
(Figs.  865,  867,  875).  (Platypus,  tropicopol.;  Tesserocerus, 
Neotrop.;  Crossotarsus,  Afr.,  Indo-Austr.;  Periommatus,  Afr.) 

PLATYP6DIDjE 

Third  joint  of  front  tarsi  deeply  lobed;  anterior  tibiae  more  slender. 

(Chapuisia,  Neotrop.)    CHAPUISIID^E 


861 


Figs.  860-865.   Coleoptera 

860.  Pityogenes,  front  leg  (Felt)  Ipidae. 

861.  Dendroctonus  (Hopkins)  Ipidae. 

862.  Xyleborus  (Hubbard)  Ipidae. 

863.  Ips,  antenna  (Felt)  Ipidae. 

864.  Hylastes,  dorsal  outline  of  head  and  prothorax  (Felt)  Ipidae. 

865.  Platypus,  dorsal  outline  of  head  and  prothorax  (Felt)  Platypodidae. 

170.  Front  tibiae  without  a  prominent  process  on  the  outer  apical  angle. 

(Figs.  810,  861,  863,  864,  868,  870,  871).    (fps,  Pityophthorus, 
Hylesinus,  Hylastes,  cosmop.;  Dendroctonus,  Crypturgus,  Holarc; 

Micracis,  Am.).  (Including  HYLESlNIDX,  part) IPID^ 

Front  tibiae  with  a  prominent  process  on  the  outer  apical  angle.  ..171 

171.  Front  tibiae  without  prominent  rugosities  on  ventral  area.    (Figs. 

788,   869).     (Scolytus    (=Eccoptogdster),   widespr.;    Scolytopsis, 
Camptocerus,  Neotrop.).    (Including  HYLESlNlD/E,  part) 

SCOLtTIDiE 

Front  tibiae  with  prominent  rugosities  on  ventral  area.   (Fig.  866). 

(Scolytoplatypus)  SCOLYTOPLATYPODIDyE 
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172.  Antennas  not  elbowed,  without  a  distinct  club  although  sometimes 

stouter  toward  tip;  first  joint  not  lengthened 173 

Antennae  straight  or  elbowed,  always  with  a  distinct  club,  the 
first  joint  much  elongated 174 

173.  Antennae  10-jointed,  the  last  joint  very  elongate.   (Cylas  (C.  jormi- 

carius,  Sweet-potato  weevil),  widespr.;  Myrmacicelus,  Austr.) 

CYLADID,E 

Antennae  11-jointed;  body  very  elongate;  beak  well  developed  at 

least  in  the  female  and  often  remarkably  long  and  thin.    (Fig. 

874).     (Eupsalis,   Trachelizus,   widespr.;    Brenthus,    Rhaphidor- 

rhynchus,  Neotrop.).   {BRSNTlDrfl) BRENTHIDjE 

174.  Palpi  flexible;  labrum  present 175 

Palpi  rigid;  labrum  wanting  CURCULl6NIDiE  * 


866 


867 


868 


869 

Figs.  866-871.   Coleoptera 

866.  Scolytoplatypus,  front  tibia  (Hopkins)  Scolytoplatypodidae. 

867.  Platypus,  front  tibia.  Platypodidae. 

868.  Erineophilus,  front  tibia  (Felt)  Ipidae. 

869.  Camptocerus,  front  tibia  (Hopkins)  Scolytidae. 

870.  Ips,  front  tibia  (Hopkins)  Ipidae. 

871.  Ips,  tarsus  (Hopkins)  Ipidae. 


870  \<?  871 


a.  Prothorax  with  a  distinct  acute  or  carinate  lateral  margin;  an- 

tennae straight,  not  geniculate b 

Prothorax  without  a  distinct  lateral  margin,  rarely  with  the  weak 
indication  of  one c 

b.  Elytra   short,   exposing   three   dorsal   abdominal   segments;    short, 

stout  species.    (Pterocolus,  Am.) PTEROCOLINjE 

1  This  very  extensive  family  has  been  divided  into  a  long  series  of  subfamilies,  the 
limits  of  which  are  not  agreed  upon  by  different  workers.  Those  generally  recognized 
are  included  in  the  following  key. 
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Elytra  completely  covering  the  abdomen.    (Oxycorynus,  Neotrop.) 

OXYCORYNINjE 

c.  Antennae  straight,  not  received  in  grooves;  club  frequendy  with 

separated  joints d 

Antennae  geniculate,  more  or  less  completely  elbowed;  the  beak 
with  grooves  for  the  reception  of  the  scape;  club  compact j 

d.  Antennal  club  composed  of  completely  separated  joints e 

Antennae  with  the  joints  closely  united  into  a  compact,  oval  club   .  f 

e.  Mandibles  flat,  toothed  on  inner  and  outer  sides,  tibiae  with  short 

terminal  spurs;  tarsal  claws  free,  bifid  or  acutely  toothed. 

RHYNCHITiN,E 

Mandibles  stout,  pincers-shaped;  tibial  spurs  forming  two  strong 

hooks;  tarsal  claws  connate  at  base ATTELABiN^ 

f.  Trochanters  elongate,  the  femora  attached  to  their  apices  and  thus 

separated   from  the  coxae;  elytra  completely   covering  the  abdo- 
men, concealing  the  pygidium;  beak  porrect,  usually  long;  small 

species.    (Apion,  cosmop.)    APIONlN^E 

Trochanters  triangular,  the  femora  contiguous  with  the  coxae.  .  .   g 

g.  Tips  of  elytra  leaving  the  pygidium  exposed h 

Tips  of  elytra  completely  covering  the  abdomen.    (Brachycerus, 

Palaearc,  Ethiop.;  Microcerus,  Brotheus,  Ethiop.). 

BRACHYCERIN,E 
h.   First  joint  of  antennae  no  longer  than  the  second;  beak  short,  broad; 
middle  and  hind  coxae  widely  separated;  hind  legs  very  long,  fitted 
for  grasping;  broad,  short  species.   (Tachygonus,  Am.) 

TACHYGONINjE 

First  joint  of  antennae  longer  than  the  second i 

i.  Hind  femora  short,  very  broad,  their  outer  margin  crenulate  and 
strongly  curved;  small  species  with  long,  curved  beak;  joints  of 
antennal  club  less  closely  compacted  than  usual.    (Allocorynus, 

Am.) . .  ALLOCORYNINjE 

Hind  femora  of  the  usual  elongate,  clavate  form;  beak  short, 
broad;  large  species.    (Ithycerus,  Nearc).    (B&LID/E,  Leng). 

ITHYCERIN^E 

j.    Abdomen  of  male  with  an  apparent  extra  segment  at  tip;   the 

pygidium  and  anal  segment  separated  by  a  suture;  club  of  antennae 

usually  annulated,  sensitive  and  not  shining;  third  joint  of  tarsi 

usually  deeply  bilobed,  with  a  brush  beneath  (rarely  with  narrow 

setose  tarsi  in  some  subaquatic  species) k 

Abdomen  similar  in  both  sexes,  the  pygidium  not  divided  by  a 
suture  as  the  anal  segment  of  the  male  is  at  least  partly  free  and 
retractile;  club  of  antennae  usually  with  its  basal  joint  enlarged 

or  shining,  or  both,  without  or  with  indistinct  sutures o 

k.  Mandibles  with  a  deciduous  cusp  or  projection  which  leaves  an 
oval  scar  when  it  falls  off;  beak  never  long  and   slender,  not 
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received  in  the  breast  in  repose.  (BRACHYRHlNIDAl,  PSALI- 
DllD/E)  OTIORHYNCHIN^E 

Mandibles  without  scar  or  deciduous  cusp;  beak  elongate,  or  if 

slender,  received  by  the  breast  in  repose 1 

1.  Prosternum  not  forming  a  triangular  plate  in  front  of  the  coxae; 
simple  or  grooved  to  receive  the  beak m 

Prosternum  forming  a  triangular  plate  in  front  of  the  coxae;  beak 
received  in  the  prosternum  when  in  repose;  tarsi  usually  narrow 
and  bristly.  (Thecesternus,  Holarc;  Byrsops,  Palaearc).  (BYR- 
S6P1DAI)  THECESTERNiNiE 


Figs.  872-879.  Coleoptcra 

872.  Proterhinus  (Perkins)  Proterhinidse. 

873.  Sitophilus  (Back  and  Cotton)  Curculionidae. 

874.  Brenthus,  head  from  above  (Berlese)  Brenthidae. 

875.  Platypus,  tibia  and  tarsus  of  front  leg  (Felt)  Platypodidac. 

876.  Balaninus  (Chittenden)'  Curculionidse. 

877.  Aglycyderes,  hind  tarsus  (Tillyard)  Aglycyderidae. 

878.  Curculionid  Weevil,  side  of  head. 

879.  Sitones,  antenna  (Silvestri)  Curculionidae. 


m. 


n. 


Trochanters  elongated,  completely  separating  the  base  of  the  femora 

from  the  coxae NANOPHYlNiE 

Trochanters  short,  triangular;  base  of  femora  contiguous  with  the 

coxae    n 

Beak  short  and  stout,  received  between  the  front  legs  in  repose; 

jumping  species  with  short  thickened  hind  femora. 

ORCHESTiNiE 
Beak  usually  elongate,  slender  and  porrect,  rarely  concealed;  hind 

femora  not  thickened  for  jumping CURCULIONiNiE 

Pygidium   covered   by   the   elytra;   mentum   attached   to   a   short 

quadrate  gular  peduncle COSSONiKdE 
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Pygidium  exposed;  peduncle  of  mentum  long  and  narrow,  the 
buccal  cavity  elongate.  (Calendra  {  =  Sphen6phorus)).  (CAL- 
ANDRlDMy  RHYNCOPH6RIDM)  CALENDRINjE 

175.  Beak  long,  well  developed,  prothorax  without  lateral  carinate  mar- 

gin or  transverse  ridge;  elytra  completely  covering  the  pygidium; 
anterior  coxae  conical.  (Rhinomacer,  Holarc;  Nemonyx,  Palaearc). 
(DOYD1RHYNCHIDA1,  RHINOMACSRIDAi). 

NEMON*CHID,E 
Beak  very  short;  prothorax  trapezoidal,  with  carinate  lateral  mar- 
gin and  usually  a  transverse  raised  line  or  ridge;  pygidium  ex- 
posed; anterior  coxae  globose.  {BRUCHtLlDM,  CHORAGIDAE, 
PLATYRRHtNlDM,  PLATYST6M1DAZ) . . .  .  ANTHRfBID^E 

176.  Lamellae  of  antennal  club  not  capable  of  closing  together,  usually 

not  flattened,  but  forming  a  more  or  less  comb-like  mass  (Fig. 

814);  only  five  abdominal  sternites 177 

Lamellae  of  antennal  club  movable,  flattened  and  capable  of  close 
apposition  to  form  a  solid  club;  six,  or  more  rarely  five,  ab- 
dominal sternites 179 

177.  Mentum  entire,  ligula  behind,  or  at  the  apex  of  the  mentum; 

antennae  not  curled  in  repose 178 

Mentum  deeply  emarginate,  the  ligula  large,  corneous,  filling  the 
emargination;  labrum  free;  antennae  straight,  curled  in  repose; 
large  elongate,  somewhat  flattened,  shining  beetles  with  deeply 
lined  elytra PASSALID^E 

178.  Ligula   and   maxillae  covered   by   the   mentum;   antennae   usually 

elbowed.  (Fig.  814).  Stag-beetles.  (Dorcus,  Platycerus,  Ceruchus, 
Lucanus,   Holarc;  Nicagus,  Platyceroides,  Nearc;   Odontolabis, 

As.,  Indomal.;  Lamprima,  Austr.) LUCANID^E 

Ligula  and  maxillae  not  covered;  antennae  straight.  (Sinodendron, 
Holarc.) ..."  SINODENDRID^ 

179.  Side  pieces  of  mesosternum  attaining  the  coxae;  abdomen  usually 

with  six  tergites 180 

Side  pieces  of  mesosternum  not  attaining  the  coxae;  abdomen  with 
five  tergites;  body  heavily  sculptured,  the  elytra  usually  with 
distinct  rows  of  tubercles;  pygidium  covered  by  the  elytra;  small 
or  moderate,  rarely  large  beetles.  Skin-beetles.  (Trox,  cosmop.; 
Glaresis,  Holarc;  Cryptogenius,  Neotrop.) TR6GIDjE 

180.  Abdominal  spiracles  placed  in  a  line,  each  one  in  the  membrane 

between  the  sternite  and  tergite  and  all  of  them  coverd  by  the 

elytra;  mentum  and  ligula  separated  by  a  suture 181 

At  least  some  of  the  apical  abdominal  spiracles  located  on  the 
sternites,  below  the  connecting  membrane;  the  last  one  usually 
not  covered  by  the  elytra;  mentum  and  ligula  usually  connate     191 

181.  Hind  tibiae  with  a  single  apical  spur;  scutellum  usually  invisible; 

middle  legs  widely  separated  by  their  coxae;  clypeus  expanded  so 
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as  to  cover  the  mandibles  and  mouthparts;  pygidium  partly 
exposed;  antennae  eight-  or  nine-jointed.  (Onthophagus,  cosmop.; 
Scarabaeus,  Palmare,  Ethiop.  (S.  sacer,  Sacred  scarabaeus);  Gym- 
nopleurus,  Afr.,  As.;  Canthon,  Tumble-bugs,  Deltochilum,  Am.; 
Choeridium,  Am.;  Pinotus,  Neotrop.;  Copris,  widespr.;  Phanaeus, 

Am.).   (COPRID/E)  SCARABiEID^ 

Hind  tibiae  with  two  apical  spurs;  scutellum  well  developed;  mid- 
dle legs  more  approximated;  clypeus  of  variable  size,  either  con- 
cealing or  exposing  the  mouthparts 182 

182.  Six  abdominal  sternites  183 

Five  abdominal  sternites,  or  with  the  sutures  between  the  sternites 

effaced 190 

183.  Antennae  with  eleven  joints 184 

Antennae  with  ten  joints  or  less 185 

184.  Antennal  club  with  three  leaves;  mandibles  and  labrum  prominent; 

moderate-sized  beetles  usually  with  strongly  striate  elytra.  (Fig. 
815).    (Bolboceras,  cosmop.;  Athyreus,  Neotrop.,  As.;  Geotrupes, 

widespr.;  Lethrus,  Holarc.)  GEOTRUPID^ 

Antennal  club  with  many  (5-7)  leaves;  moderately  large,  black, 
hairy  beetles.    (Pleocoma,  Acoma,  Nearc.)    (ACL6P1D/E). 

PLEOC6MID.E 

185.  Antennae  ten-jointed;  body  more  or  less  hairy 186 

Antennae  nine-jointed 189 

186.  Antennal  club  bare  and  shining,  sparsely  hairy;  epimera  of  meta- 

thorax  large;  conspicuously  hairy  beetles.    (Amphicoma,  Holarc; 

Toxocerus,  Glaphyrus,  Palaearc.) GLAPHf RID^E 

Antennal  club,  at  least  on  the  apical  two  joints,  pubescent  and 
dull  or  opaque 187 

187.  Epimera  of  metathorax  covered;  abdominal  sternites  free;  antennal 

club  simple,  lamellate 188 

Epimera  of  metathorax  visible;  abdominal  sternites  connate;  an- 
tennal club  telescopic,  the  joints  cupuliform.  (Hybosorus,  Holarc, 
Ethiop.;  Liparochrus,  Austr.;  Phaeochrous,  widespr.) 

HYBOS6RID^E 

188.  Eyes  divided  in  front.   (Hybalus,  Palaearc;  Crphnus,  Ethiop.,  Ind.; 

JEgidium,  Neotrop.)  ORPHNIDjE 

Eyes  entire.    (Ochodaeus,  widespr.) OCHODiEIDyE 

189.  Mandibles  concealed  beneath  the  clypeus.    (Aphodius,  Ataenius, 

Psammodius,    Saprosites,    Oxyomus,    cosmop.;    Euparia,    Pleuro- 

phorus,  widespr.;  Lorditomaeus,  Afr.) APHODlIDiE 

Mandibles  not  covered  by  the  clypeus.  (iEgialia,  Holarc;  Eremazus, 
Palaearc)   ^GIALilD^E 

190.  Abdomen  retractile,  whole  body  together  with  the  legs  capable  of 

being  contracted  into  a  ball;  small  shining,  more  or  less  metallic 
species.     (Acanthocerus,    Cleonotus,    Am.;    Philharmostes,    Afr.; 
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Pterorthochsetes,  Indo-Austr.) ACANTHOCERID.E 

Body  not  retractile.   Tribe  Oncerini  of  the  MELOLONTHIDjE 

191.  Abdominal  spiracles  forming  two  rows  which  diverge  only  slightly 

behind,  each  row  forming  a  nearly  straight  line;  tarsal  claws  at 
least  of  hind  legs  usually  of  equal  size  and  with  a  tooth,  generally 
immovable;  rarely  with  only  one  claw;  epistoma  transverse,  sepa- 
rated from  the  front  by  a  suture.  (Figs.  816,  847).  A  large,  widely 
distributed  group.  (Melolontha  (Cockchafers),  Oncocerus,  Serica, 
Diplotaxis,  Phyllophaga  (=Lachnosterna)  (May-beetles,  June- 
bugs),  Polyphylla  and  many  others) MELOL6NTHIDjE 

Abdominal   spiracles   forming   two  rows   which   diverge   strongly 
behind,  each  row  forming  an  angulate  line 192 

192.  Front  legs  greatly  lengthened,  especially  in  the  male;  sides  of  pro- 

thorax  dentate;  tarsal  claws  equal;  distal  leaves  of  antennal  club 
inclosing  the  proximal  ones.    (Euchirus,  Indomal.;  Cheirotonus, 

Propomacrus,  As.)   EUCHIRID^ 

Of  a  different  conformation 193 

193.  Tarsal  claws,  at  least  of  the  hind  legs,  of  equal  length 194 

Tarsal  claws  unequal,  freely  movable,  the  shorter  one  not  bifid; 

pygidium  exposed;  usually  large,  often  brightly  colored  beetles, 
usually  no  strong  dimorphism  between  the  sexes.  (Anomala, 
cosmop.;  Popillia,  widespr.;  Adoretus,  Old  World;  Anisoplia, 
Palmare;  Cotalpa,  Plusiotis,  Pelidnota,  Nearc.) RUTELID^E 

194.  Hind  legs  of  male  with  the  femora  greatly  swollen,  the  antennae 

nine-jointed;  female  without  elytra  or  wings.  (Pachypus,  Palaearc.) 

PACHYP6DID^E 
Femora  normal;  female  with  elytra 195 

195.  Mandibles  visible  from  above,  more  or  less  widened  and  blade- 

like; anterior  coxae  transverse;  large  or  very  large  beetles;  highly 
dimorphic,  the  males  often  with  large  horns  on  the  head  and 
prothorax.    Rhinoceros  beetles.    (Dynastes,  Oryctes). 

dynastim: 

Mandibles  not  visible  from  above,  not  widened  or  expanded;  an- 
terior coxae  usually  strongly  conical 196 

196.  Clypeus  emarginate  at  the  sides  in  front  of  the  eyes,  so  that  the 

base  of  the  antenna  is  visible  from  above;  antennae  ten-jointed     197 

Clypeus  not  thus  emarginate  at  the  sides;  antennae  nine-jointed. 

(Phaenomeris,  Oxychiris,  Afr.)  PELENOMERID.E 

197.  Epimera  of  metathorax  visible  from  above  between  the  hind  angle 

of  the  prothorax  and  the  humeral  callus;  lateral  edge  of  elytra 
bent  inwards  near  the  base.  (Fig.  850).  Moderate-sized,  or  often 
large,  frequently  brightly  colored  beetles.  (Cetonia,  Palaearc; 
Cremastochilus,  Nearc;  Euphoria,  Allorhina,  Cotinus,  Am.; 
Goliathus  (Goliath  beetle),  Ethiop.;  and  many  others). 

CETONilD^ 
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Epimera  of  metathorax  not  visible  from  above,  elytra  not  sinuate; 
prothorax  behind  much  narrower  than  the  base  of  the  elytra. 
(Trichius,  Holarc;  Valgus,  widespr.;  Osmoderma,  Holarc; 
Gnorimus,  Palaearc.)   TRICHIIDjE 

198.  Head  more  or  less  completely  retracted  within  the  prothorax;  legs 

larviform,  bearing  a  single  claw 199 

Head  prominent,  not  retracted;  legs  of  normal  form  with  two  tarsal 
claws.   (See  couplet  142) A  few  female  RHIPIPH6RID^E 

199.  Body  elongate,  more  or  less  uniformly  cylindrical;  thorax  no  broader 

than   the  abdomen;   females   of  Phengodini    (See   couplet   93) 

(Phengodes) Some  CANTHARID;E 

Body  strongly  flattened;  prothorax  triangularly  narrowed  in  front, 
meso-  and  metathorax  expanded  laterally  and  much  wider  than 
the  abdomen,  the  latter  with  processes  extending  from  the  sides 
of  the  segments.  (Duliticola,  Borneo).  "Trilobite  larvae"  of 
Malaya.  (See  couplet  92) Some  females  of  T>RtLIDJE 

KEY  TO  THE  LARV.E  OF  THE  PRINCIPAL 
FAMILIES  OF  COLEOPTERA 1 

1.  Aquatic,  free-living  species 2 

Not  aquatic  8 

2.  Head  with  the  lab  rum  wanting;  mouthparts  directed  forwards ...   3 
Labrum  present;  mouthparts  directed  more  or  less  downwards 7 

3.  Tarsus  distinctly  separated  from  the  tibia,  with  one  or  two  movable 

claws  at  the  tip 4 

Tarsus  forming  a  claw-like  joint  at  the  end  of  the  tibiae;  eight  ab- 
dominal segments  HYDROPHfLIDyE 

4.  Eight  abdominal  segments;  free-swimming  forms 5 

Ten  abdominal  segments;  creeping  forms 6 

5.  Respiration  by  a  pair  of  terminal  spiracles DYTfSCID^E 

Respiration  by  ventral  gills PELOBIID^ 

6.  Tarsus  with  one  claw;  no  gills;  apical  abdominal  segment  long; 

bifid  at  apex HALfPLID^E 

1The  following  key  is  based  on  one  published  by  Blair  in  1934.  More  complete 
and  elaborate  classifications  and  keys  have  been  published  and  are  listed  in  the 
bibliographic  references  cited  on  page  616.  Although  arranged  in  an  unusual  form 
and  restricted  to  the  families  represented  in  Great  Britain,  Blair's  key  is  based  on 
intimate  knowledge  and  is  understandable  to  those  without  specialized  knowledge  of 
coleopterous  larva:.  On  account  of  the  many  structural  adaptations  seen  in  larvae,  but 
not  reflected  in  adults,  it  is  difficult  or  impossible  to  avoid  the  temptation  of  pro- 
posing arrangements  that  cannot  be  correlated  with  the  generally  acceptable  classifica- 
tion based  on  the  adult  insects.  Until  such  time  as  larval  and  adult  classifications  can 
be  correlated,  it  seems  unwise  to  introduce  any  families  or  subfamilies  that  cannot  be 
supported  by  imaginal  characters. 

The  larvae  of  a  number  of  groups  of  Coleoptera  are  still  unknown  and  this  key 
must  be  used  with  caution. 
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Tarsus  with  two  claws;  long  leaf-like  gills  along  the  sides  of  the 
abdomen;  apical  abdominal  segment  armed  with  four  hooks. 

GYRtNID^ 

7.  Antennae  very  long  and  slender,  many-jointed;  body  oval. 

HEL6DIDjE 

Antennae  short,  with  few  joints;  body  usually  elongate,  more  rarely 

oval £LMID^E,  DRY6PID.E 

8.  Occurring  in  soil,  litter  on  the  ground,  beneath  carrion,  decayed 

vegetable  material,  etc 9 

Occurring  on  living  plants,  feeding  on  or  in  leaves,  stems,  in  roots, 
etc.,  or  boring  in  wood  of  living  or  dead  trees 26 

9.  Body  long,  cylindrical;  usually  predaceous 10 

Body  curved,  commonly  feeding  on  dung  or  roots  or  very  rotten 

wood  23 

10.  Labrum  absent;  mouthparts  projecting  forwards 11 

Labrum  well  developed,  mouthparts  directed  more  or  less  down- 
wards     21 

11.  Tarsus   present  as   a   distinct  joint,   usually   with   two   articulated 

claws  12 

Tarsus  forming  a  simple  claw  at  the  tip  of  the  tibia 13 

12.  Larva  living  in  a  vertical  burrow  in  the  soil;  body  soft,  only  the  head 

and  thorax  heavily  sclerotized  and   pigmented;  fifth  abdominal 
segment  with  a  dorsal  tubercle;  cerci  wanting.  .   CICINDELID.dE 
Larva  free  and  active;  abdomen  usually  with  sclerotized  and  pig- 
mented tergites  and  sternites;  cerci  usually  jointed  and  movable. 

CARABID^E 

13.  Cerci  present  14 

Cerci  wanting  16 

14.  Spiracles  with  a  single  round  opening;  mandibles  simple,  without 

tooth  before  tip;  cerci  three-jointed STAPHYLfNID^E 

Each  spiracle  with  two  elongate  openings;  mandibles  with  a  tooth 
before  tip  15 

15.  Cerci  two-jointed;  apex  of  mandible  not  serrate;  two  or  no  ocelli. 

HIST£RID,E 

Cerci  long,  three-jointed;  apex  of  mandible  serrate;  usually  six  ocelli 

on  each  side  of  the  head.  (Helophorus).  HYDROPHlLIDiE,  part 

16.  Body  with  conspicuous  spines  or  processes;  sometimes  greatly  ex- 

panded and  flattened;  feeding  on  snails DRfLID-fls 

Body  smooth,  without  such  projections 17 

17.  Body  surface  opaque;  mandibles  with  a  channel  on  the  inner  sur- 

face  18 

Body  surface  smooth  and  shining;  tip  of  abdomen  with  one  or  a  pair 
of  short  thorns ELATERIDjE 

18.  Ninth  abdominal  segment  unarmed 19 
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Ninth  abdominal  segment  with  a  dorsal  shield  ending  in  two  up- 
turned points MALACHIIDjE,  DASYTID/E 

19.  Head  retractile  beneath  pronotum 20 

Head  exposed  from  above,  not  retractile;  body  soft,  with  velvety 

surface  CANTHARIDiE 

20.  Tip  of  abdomen  with  a  protrusible  brush;  body  leathery;  feeding 

mainly  on  snails  LAMPYRIDiE 

Tip  of  abdomen  without  terminal  brush;  mandible  with  deep  groove, 
splitting  it  to  the  base LYCIDyE 

21.  Cerci  present STAPHYLINID^E,  SILPHID^E 

Cerci  absent 22 

22.  Body  smooth,  hard  and  shining;  ventral  mouthparts  free. 

TENEBRIONIDjE 

Body  softer;  segmental  constrictions  well  marked;  small  forms  living 

in  wet  mud HETEROCERID^ 

23.  Head  capsule  complete  below  behind  the  mouth  cavity;  body  firmer 

with  feeble  segmental  constrictions 24 

Head  capsule  incomplete  ventrally;  body  soft,  transversely  ridged 
or  wrinkled  25 

24.  Spiracles  each  having  a  pair  of  elongate  openings;  median  frontal 

suture  present BYRRHID.E 

Spiracles  each  opening  through  a  plate  with  numerous  perforations; 
frontal  suture  wanting    DASCYLLIDyE 

25.  Legs  present,  well  developed;  often  large  species.  .   SCARAB^EIDiE 
Legs  wanting,  usually  small  species CURCULIONID^E 

26.  Free  living  forms  (external  feeders) 27 

Internal  feeders   (leaf-miners,  leaf-rollers,  feeders  in  flower  buds, 

seeds  and  seed-heads,  gall  makers,  etc.) 37 

27.  Body  with  a  covering  of  slime,  wax  or  living  in  a  portable  case      28 
Body  not  thus  protected 31 

28.  Covering  slimy,  black 29 

Covering  not  slimy 30 

29.  Legs  present  (Crioceris,  Lema) Some  CHRYSOMELID^E 

Legs  wanting Some  CURCULI6NIDjE 

30.  Covering  whitish,  waxy;  feeding  on  scale  insects. 

Some  COCCINELLID^E 
Covering  in  the  form  of  a  hard  case  constructed  by  the  larva. 

Some  CHRYSOMELID^ 

31.  Legs  present 32 

Legs  wanting,  body  green  {Phytonomus,  Hypera). 

A  few  CURCULI6NID,E 

32.  Body  bearing  branched  processes  or  spines 33 

Body  without  branched  processes  or  spines 34 

33.  Body  with  a  lateral  fringe  of  processes;  larva  accumulating  trash 

which  is  held  over  the  back  by  a  caudal  spine CASSfDID^E 
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Body  with  the  spines  extending  over  the  dorsal  surface. 

Epilachninae  of  the  COCCINELLID.E 

34.  Body  short,  fusiform 35 

Body  elongate,  with  parallel  sides;  a  pair  of  spines  at  tip  of  abdo- 
men   36 

35.  Active,  predatory  forms  with  rather  long  legs;  head  capsule  com- 

plete below,  behind  the  mouth  cavity;  feeding  on  aphids  and 

scale  insects  on  foliage COCCINELLIDiE 

Slow-moving  forms,  often  gregarious,  feeding  on  foliage. 

CHRYSOMELIDiE 

36.  Body  dark  in  color,  clothed  with  erect  hairs LAGRlIDiE 

Body  pale  yellow BYTtJRID^ 

37.  Leaf-miners,  excavating  burrows  in  the  parenchyma  of  leaves,  but 

not  causing  abnormal  growths 38 

Feeding  in  flower  buds,  seed  heads,  sometimes  causing  deformation 
or  abnormal  growths  (galls)  in  various  parts  of  plants;  occasionally 
feeding  in  leaves  rolled  by  the  parent  beetles  (leaf  rollers).  (If 
boring  in  wood,  proceed  to  couplet  45) 40 

38.  Legs  present Some  HfSPID^E 

Legs  wanting 39 

39.  Body  widest  at  prothorax,  tapering  behind;  head  elongate,  deeply  in- 

serted into  the  prothorax  (Brdchys) A  few  BUPRESTID^E 

Prothorax  not  widened;  head  rounded  (Orchesles). 

A  few  CURCULIONID^E 

40.  Gall-makers,  living  in  abnormal  growths 41 

Not  gall-makers   42 

41.  Body  stout,  arcuate,  convex  above Some  CURCULIONID^E 

Body  slender,  elongate,  not  arcuate;  forming  stem-galls  in  woody 

plants Some  CERAMBYCIDjE 

42.  Developing  in  rolled  leaves.    (Rhynchitin.s  and  Attelabin^). 

Some  CURCULI6NID,E 
Developing  in  flower  heads,  seeds  or  seed  heads 43 

43.  Legs  well-developed;  feeding  in  flower  heads    Some  NITIDlJLID^E 
Legs  vestigial  or  wanting 44 

44.  Legs  completely  wanting;  tip  of  abdomen  quadrilobate. 

Many  CURCULIONID^E 

Legs  minute;  tip  of  abdomen  with  a  transverse  fold  only;  feeding  in 

seeds,  mainly  of  Leguminosae MYLABRIDjE 

45.  Body  more  or  less  cylindrical  or  flattened,  not  curved 46 

Body  arcuate,  convex  dorsally .- 59 

46.  Legs  vestigial  or  wanting 47 

Legs  well  developed;  head  free 51 

47.  Labrum  present;  mouthparts  normal 48 

Labrum  and  mouthparts  reduced;  tips  of  mandibles  divergent. 

MELASIDiE 
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48.  Head  free;  legs  present,  usually  small 49 

Head  partly  sunk  into  the  prothorax 50 

49.  Dorsal  and  ventral  scansorial  pads  (discrete,  roughened  or  spinose 

areas)  present.    (Some  predatory  Elateridae  will  run  out  here;  cf. 

couplet  17)  Lepturin*  of  the  CERAMBYCID.E 

Ventral  scansorial  pads  wanting Most  MORDELLIDjE 

50.  Prothorax   greatly   enlarged   and   flattened;   each   spiracle   opening 

through  a  group  of  small  openings BUPRESTIDiE 

Body  of  quite  uniform  width;  scansorial  pads  (discrete,  roughened 
or  spinose  areas)  present  on  both  dorsal  and  ventral  sides  of  the 
body.  (Some  predatory  Elateridae  will  run  out  here;  cf.  couplet 
17)   CERAMBYCID.E 

51.  Four  well  developed  legs,  the  hind  pair  modified  into  stridulating 

pads  and  not  fitted  for  crawling PASS ALID.dE 

All  six  legs  of  similar  form 52 

52.  Body   not   unusually   slender;   head   capsule  complete   behind   the 

mouth  cavity  53 

Body  very  long  and  slender;  head  capsule  incomplete  behind. 

LYMEXYLID^E 

53.  Labrum  wanting 54 

Labrum  distinct;  ventral  mouthparts  free,  prominent 55 

54.  Body  heavily  sclerotized,  cylindrical;  without  segmental  constric- 

tions; tip  of  abdomen  with  a  single  or  a  pair  of  spinose  processes. 

Wireworms   ELATERIDAE 

Body  soft,  hairy,  tip  of  abdomen  with  dorsal  plate  produced  into  a 
pair  of  spines CLERID.dE 

55.  Body  rather  heavily  sclerotized;  spiracles  each  with  a  single  circu- 

lar opening 56 

Body  of  softer  consistency 58 

56.  Form  convex,  subcylindrical;  last  segment  of  abdomen  simple  and 

depressed  or  armed  with  a  pair  of  upturned  spines. 

TENEBRlGNIDiE  and  CISTELIDjE 

Body  strongly  depressed;  tip  of  abdomen  with  a  pair  of  backwardly 

directed  spines 57 

57.  Eighth  abdominal  segment  not  lengthened. 

PYTHIDjE  and  NITIDULID^E 
Eighth  segment  lengthened,  as  long  as  the  two  preceding  together. 

PYROCHRdlDiE 

58.  Mola  (a  roughened  expansion  inwardly  near  base  of  mandible)  well 

developed CEDEMERID^E 

Mola    absent    SERROPALPIDiE 

59.  Large  or  moderate-sized  species;  head  free,  with  long  antennae;  mid- 

dle and   hind  legs  forming  a  stridulating  organ;  anal   opening 

longitudinal LUCANIDjE: 

Small  species;  antennae  very  small;  legs  not  thus  modified 60 
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60.  With  legs  61 

Without  legs CURCULl6NIDiE  and  SCOLYTID.E 

61.  Head  free  from  the  thorax;  body  bearing  minute  spinules. 

ANOBHD.E 
Head  partly  concealed  in  the  prothorax 62 

62.  Spiracles  on  eighth  segment  of  abdomen  much  larger  than  the  other 

ones LYCTIDjE 

All  spiracles  of  about  the  same  size BOSTRYCHIDiE 
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ORDER  STREPSfPTERA 

(RHIPlPTERA) 

Small  species  parasitic  on  other  insects,  the  adult  males  winged  and 
free-living,  but  the  larviform  females  only  rarely  leaving  the  body  of  their 
host.  Male  with  the  head  free.  Eyes  well  developed,  sphaeroidal,  pro- 
vided with  large,  highly  convex,  separated  facets.  Antennas  with  three 
to  seven  joints,  one  or  several  of  the  joints  prolonged  into  a  long,  lateral 
process  (flabellum).  Mouthparts  reduced;  mandibles  often  soft  or  mi- 
nute; maxillae  fleshy;  labium  not  developed.  Prothorax  greatly  reduced 
in  size,  usually  ring-like;  mesothorax  small,  strongly  transverse;  meta- 
thorax  very  large.  Fore  wings  reduced  to  small  club-shaped  appendages; 
hind  wings  very  large  and  delicate,  with  a  few,  fine  radiating  veins,  but 
without  crossveins.  Legs  rather  weak;  the  coxae,  especially  of  the  front 
and  middle  legs  very  minute;  tarsi  with  from  five  to  two  joints;  often 
with  the  claws  absent.  Female  with  the  mouthparts  and  antennae  vestig- 
ial; wings  absent  and  usually  also  the  legs  and  antennae  absent;  head 
and  thorax  fused  into  one  strongly  flattened  piece;  sexual  openings  in  the 
form  of  segmental,  usually  unpaired  canals  opening  on  several  of  the 
abdominal  segments.  Metamorphosis  complete;  larvae  undergoing  hyper- 
metamorphosis  with  an  active  long-legged  first  stage  larva  or  triungulin; 
female  remaining  larviform  in  the  reproductive  stage. 

Adults 

1 .  Males    2 

Females    8 

2.  Tarsi  five-jointed,  with  two  claws;  pro-  and  mesothorax  short,  trans- 

verse     3 

Tarsi  with  four  joints  or  less  and  without  claws 4 

3.  Antennae  seven-jointed,  the  third  and  fourth  joints  prolonged  later- 

ally; meta thoracic  praescutum  transverse,  reaching  the  humeri  and 
lying  entirely  in  front  of  the  other  dorsal  plates  of  the  meta- 
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thorax;   scutellum   broadly   rounded   in   front,   longer   than   the 
praescutum.    (Fig.  886).    (Triozocera,  Nearc,  Neotrop.;  Mengea, 

Oligocene    (fossil))     MENGEIM; 

Antennae  six-jointed,  third,  fourth  and  fifth  joints  prolonged  later- 
ally; sixth  elongate;  metathoracic  praescutum  transverse-quadrate, 
not  reaching  the  humeri,  depressed  and  forming  a  sort  of  neck; 
lateral  lobes  of  scutum  reaching  the  metathorax;  scutellum  very 
long,  narrowed  and  rounded  in  front.  (Mengenilla  Palmare.; 
Austr.) MENGENfLLID^ 

4.  Tarsi  four-jointed  5 

Tarsi  with  two  or  three  joints 7 

5.  Antennae  seven-jointed;  fourth  joint  very  short,  fifth  to  seventh  joints 

very  long.   (Myrmecolax,  widespr.,  Caenocholax,  Neotrop.).  Para- 
sitic on  ants MYRMECOLACID^E 

Antennae  with  less  than  seven  joints 6 

6.  Third  and  fourth  joints  of  antennae  each  with  a  long  lateral  pro- 

jection; antennae  five-jointed;  first  joint  of  tarsi  as  long  as  the 
following  three  together.    (Corioxenos,  Ethiop.,  Callipharixenos, 

Indomal.)   CALLIPHARIXENID^E 

Only  the  third  joint  with  projection;  first  joint  of  tarsi  shorter  than 
the  following  three  together.  (Stylops,  Holarc.,  Hylecthrus,  Palae- 
arc,  Xenos,  Palaearc,  Am.).  (Including  XENID/E  and  HY- 
LECTHRID/E)    STYLOPID^ 

7.  Tarsi  three-jointed;  antennae  seven-jointed.    (Halictophagus,  wide- 

spr.; Stenocranophilus,  Holarc;  Tridactylophagus,  Ind.).   (Includ- 
ing DIOZOCERATID/E)  HALICTOPHAGID^E 

Tarsi  with  two  joints;  antennae  four-jointed,  the  third  joint  with  a 
long  projection  at  its  base.    (Elenchus,  widespr.). 

ELENCHID^ 

8.  Adult  free-living,  with  legs,  eyes  and  antennae  present 9 

Adult  larviform,  without  legs,  eyes  or  antennae;  never  emerging 

from  body  of  the  host 10 

9.  Antennae  five-jointed MENGEID^ 

Antennae  four-jointed MENGENiLLID/E 

10.  Cephalothorax  with  hook-like  projections  behind  the  spiracles  (male 

unknown).     (Stichotrema,   Austr.).    Parasites   of  Orthoptera. 

STICHOTREMATID,E 
No  such  projections  behind  spiracles 11 

11.  Cephalothorax  greatly  lengthened,  with  two  pairs  of  spiracles,  or 

with    the    head    and    thoracic    segments    distinct.     Parasites    of 

Hemiptera      CALLIPHARIXENID^ 

Cephalothorax  with  one  pair  of  spiracles;  thoracic  sutures  not  dis- 
tinct   12 

12.  Parasites  of  Hymenoptera STYL6PIM: 

Parasites  of  Homoptera  or  Gryllidae 13 


620 


bulletin:  museum  of  comparative  zoology 


13.    Brood  passage  (opening  through  which  the  larvae  escape  after  hatch- 
ing) a  narrow,  linear  or  oblong  slit;  thorax  prominent. 

HALICTOPHAGID^E 
Brood  passage  opening  broad  and  semicircular;  thorax  ringlike,  re- 
duced behind  the  opening.   Parasites  of  Fulgoroidea. 

ELENCHIDiE 


882, 


886 


Figs.  880-886.   Strepsiptera 

880.  Xenos,  head  of  female  (Brues)  Stylopidse. 

881.  Stylops,  male  (Pierce)  Stylopidae. 

882.  Xenos,  wing  of  male  (Kirby)  Stylopidae. 

883.  Anthericomma,  antenna  of  male  (Pierce)  Halictophagidae. 

884.  Caenocholax,  antenna  of  male  (Pierce)  Myrmecolacidje. 

885.  Parastylops,  antenna  of  male  (Pierce)  Stylopida;. 

886.  Triozocera,  antenna  of  male  (Pierce)  Mengeidz. 


First  Stage  Larvce  (Triungulins) 

1.  Front  and  middle  tarsi  pulvilliform 2 

At  least  the  middle  tarsi  setiform;  with  seta,  but  without  pulvillus     4 

2.  Head  behind  with  two  long  backwardly  directed  spines  near  the 

lower  margin 3 

Head  without  such  long  spines.  Parasites  of  wasps  and  bees. 

STYL6PID^ 

3.  Sternites  of  abdomen  margined  posteriorly  with  bristles. 

MENGEIDiE,  MENGENfLLID^ 
Sternites  with  dentate  posterior  margin,  but  without  marginal  bris- 
tles. Parasites  of  Hemiptera CALLIPHARIXENIDiE 

4.  Front  tarsi  pulvilliform;  others  setiform;  three  ocelli  on  each  side  of 

the  head.   Parasites  of  Orthoptera STICHOTREMATIDiE 

All  tarsi  setiform.    Parasites  of  Homoptera,  especially  Fulgoroidea, 
and  of  Gryllidae  ELENCHIDiE  and  HALICTOPHAGIDiE 
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ORDER  HYMEN6PTERA 

Moderate-sized,  small  or  minute,  rarely  very  large;  four  membranous 
wings,  the  fore  pair  larger  and  more  completely  veined;  venation  rather 
complete  but  not  complex,  sometimes  greatly  reduced;  longitudinal  veins 
greatly  modified  by  peculiarities  in  branching  and  direction;  head  free, 
mandibulate,  but  the  mouthparts  usually  adapted  for  lapping  liquid 
food;  antennae  variable,  sometimes  with  very  many  or  very  few  joints, 
in  the  higher  forms  usually  with  twelve  or  thirteen  joints;  eyes  usually 
moderately  large;  ocelli  nearly  always  present;  prothorax  not  free;  legs 
similar;  tarsi  nearly  always  five-jointed;  abdomen  usually  with  six  or 
seven  visible  segments,  the  first  segment  fused  with  the  thorax  and  not 
forming  a  part  of  the  apparent  abdomen;  no  cerci;  ovipositor  usually 
sting-like,  sometimes  saw-like,  occasionally  greatly  elongate. 

Metamorphosis  complete;  larvae  caterpillar-like  in  the  more  primitive 
families,  legless  in  the  higher  forms;  pupae  free,  sometimes  enclosed  in 
a  cocoon.  Habits  varied,  phytophagous,  predatory,  or  parasitic.  Saw- 
flies,  Wood-wasps,  Ichneumon-flies,  Ants,  Wasps  and  Bees. 

There  is  no  close  agreement  concerning  the  family  divisions  in  the 
Chalastogastra,  especially  in  the  higher  forms  and  it  is  probable  that 
the  future  will  see  changes  in  grouping.  Among  the  Terebrantia  there 
is  less  difference  of  opinion.  The  Ichneumonidae  and  Braconidae  include 
many  diverse  types  and  are  of  greater  rank  than  most  of  the  other  fam- 
ilies, but  attempts  to  divide  them  have  not  been  satisfactory.  The  wasps 
and  bees  on  the  other  hand  have  been  separated  into  families  on  far  less 
important  characters.  Among  the  Ichneumonoidea  and  more  primitive 
wasps,  some  of  the  family  divisions  are  undoubtedly  artificial  and  must 
be  regarded  as  tentative  only. 
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Adults 

1.  Abdomen  broadly  sessile,  attached  over  a  large  area   (Fig.  887); 

trochanters  two-jointed  (Fig.  896);  hind  wing  with  three  basal 
cells.  Suborder  CHALASTOGASTRA  (SYMPHYTA,  SESS1LI- 

VENTRES,  PHYT6PHAGA,  BOMB6PTERA) 2 

Abdomen  petiolate  or  subpetiolate,  sharply  constricted  at  the  base, 
never  broadly  sessile  (Figs.  891,  916,  935);  trochanters  one-  or 
two-jointed;  hind  wing  with  less  than  three  basal  cells.  Sub- 
order CLISTOGASTRA  (AP6CRITA,  PETIOLATA) 17 

2.  Fore  wings  with  three  radial  cells,  i.e.  two  radial  crossveins  present; 

antenna?  many-jointed,  but  with  the  three  basal  joints  strongly 
developed,  the  third  very  long.   (Fig.  892) XYELIDjE 

a.  Intercostal  vein  free  for  its  entire  length,  ending  in  a  short  fork; 

first  transverse  radial  vein  shorter  than  width  of  stigma b 

Intercostal  vein  fused  with  subcostal  vein,  except  at  tip;  first  trans- 
verse radial  vein  longer  than  width  of  stigma  (Xyela,  Megaxyela, 
Holarc.)   XYELlN^ 

b.  Fork  of  intercostal  vein  proximal  to  the  first  cubital  cell;   wings 

densely  pubescent  c 

Fork  of  intercostal  vein  distal  to  base  of  first  cubital  cell;  wings  bare 
or  sparsely  pubescent.    (Macroxyela,  Nearc;  Megaxyela,  Holarc.) 

MACROXYELlNiE 

c.  Apical  filament  of  antenna  with  nine  to  twelve  joints.   (Pleuroneura, 

Holarc.)    PLERONEURiNiE 

Apical  filament  of  antenna  composed  of  24  or  more  joints.  (Xylecia, 
Nearc.)    XYLECIlNiE 

Fore  wings  with  only  one  or  two  radial  cells;  third  antennal  joint 
only  rarely  lengthened 3 

3.  Costal  cell  divided  by  a  distinct  longitudinal  vein  (the  subcosta); 

antennae  slender,  becoming  very  thin  apically,  many-jointed; 
radial  cell  with  one  crossvein;  second  abdominal  tergite  divided 
medially  PAMPHILlIDiE 

a.    Tarsal  claws  with  a  short  triangular  basal  tooth  (Caenolyda,  Palaearc; 

Cephalcia,  Acantholyda,  Holarc.) CEPHALCiN^E 

Tarsal  claws  bifid  at  tip,  the  inner  tooth  long  (Pamphilius  (  =  Lyda), 
Neurotoma,  Holarc.) PAMPHILIiN^E 

Costal  cell  not  divided  by  a  longitudinal  vein 4 

4.  Anterior  tibiae  with  a  single  apical  spur.    (Wood-wasps).    Super- 

family  SIRICOIDEA 5 

Anterior  tibiae  with  two  apical  spurs.  (Saw-flies).  (Superfamily 
TENTHREDINOIDEA)    9 
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5.  Fore  wings  with  only  one  closed  cubital  cell  and  one  recurrent 

nervure;  antennae  ten-  or  eleven-jointed,  inserted  much  below 
the  lower  margin  of  the  eyes,  beneath  a  frontal  ridge;  vertex 
strongly  tuberculate.  (Oryssus  (  =  Orussus),  Eur.,  N.  Am.,  Austr.; 
Ophrynopus,  Austr.,  S.  Am.).   (IDIOGASTRA,  ORYSSdIDEA, 

ORUSSlDAi)   ORYSSIDiE 

Fore  wings  with  two  or  three  closed  cubital  cells;  antennae  inserted 
above  the  lower  margin  of  the  eyes;  two  recurrent  nervures; 
antennae  variable.  (Figs.  888,  890) 6 

6.  Pronotum  nearly  truncate  or  weakly  emarginate  behind,  its   an- 

terior portion  not  forming  a  vertical  surface;  abdomen  more  or 
less  compressed.    (Fig.  888) CEPHID.E 

a.    Labial  palpi  three-jointed,  longer  than  the  four-jointed  maxillary 

palpi.  (Athetocephus,  Madagascar) ATHETOCEPHINjE 

Labial  palpi  four-jointed,  shorter  than  the  six-jointed  maxillary  palpi. 
(Cephus,  Janus,  Holarc.)  CEPHlNiE 

Pronotum  deeply  incurved  or  emarginate  behind,  its  anterior  part 
forming  a  more  or  less  vertical  surface;  abdomen  cylindrical.  .  .  .7 

7.  Parapsidal  furrows  present;  fore  wings  with  a  crossvein  (Sc)  in  the 

costal   cell;   no   triangular   plate   at   the   apex   of  the   abdomen; 

prothorax  conical,  the  pronotum  a  narrow  collar 8 

Parapsidal  furrows  absent;  fore  wings  without  a  crossvein  in  the 
costal  cell;  apex  of  the  abdomen  with  a  triangular  or  spear-shaped 
plate;  prothorax  subquadrate,  the  pronotum  longer.  Horntails. 
(Tremex,  cosmop.;  Sirex,  Urocerus,  Xeris,  Holarc).  (Fig.  890). 
(UROCERIDAi)   SIRiCIDiE 

8.  Mesonotum   divided   by   a   transverse   suture.     (Syntexis,   Nearc). 

(SYNTECTIDAi)  SYNTEXIM 

Mesonotum  without  a  transverse  suture   XIPHYDRlID^E 

a.  Pronotum  with  a  distinct  dorsal  surface  laterally;  not  deeply  emar- 

ginate anteriorly  when  viewed  from  above.  (Derecyrta,  Neotrop.) 

DERECYRTINjE 
Pronotum  without  a  distinct  dorsal  surface  laterally;  deeply  emar- 
ginate anteriorly  when  seen  from  above b 

b.  Maxillary  palpi  seven-jointed;  inner  margins  of  eyes  very  strongly 

convergent  behind.   (Moaxiphia,  Austr.)  MOAXIPHIIN^E 

Maxillary  palpi  with  six  joints  or  less;  inner  eye-margins  not,  or 
weakly   convergent   behind    c 

c.  Maxillary  palpi  six-jointed.    (Brachyxiphus,  Neotrop.;  Nasoxiphia, 

Palmare.)                                                          BRACHYXIPHilNLE 
Maxillary  with  four  or  five  joints d 

d.  Proepisterna  long,  in  profile  much  longer  than  high e 

Proepisterna  short,  in  profile  slightly  longer  than  high.    (Konowia, 

Holarc.)    XIPHYDRIIINLE,  part 
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e.  Maxillary  palpi  four-jointed  (Euxiphydria,  Holarc.). 

EUXIPHYDRIIN^ 

Maxillary  palpi  five-jointed f 

f.  Labial  palpi  four-jointed.    (Hyperxiphia,  widespr.;  Palpixiphia,  In- 

domal.) HYPERXIPHIINjE 

Labial  palpi  three-jointed.   (Xiphydria,  Holarc.  .  XIPHYDRIIlSLE 

9.  Posterior  margin  of  the  pronotum  straight  or  nearly  so;  mesonotum 
very  short,  never  extending  much  behind  the  anterior  margins 
of  the  tegulae;  second  abdominal  tergite  divided  medially.   (Mega- 

lodontes,  Palaearc.) MEGALODONTIDjE 

Posterior  margin  of  the  pronotum  strongly  curved,  mesonotum 
longer,  extending  well  behind  the  anterior  margin  of  the  teg- 
ulae    10 


Figs.  887-892.  Hymenoptera 
887.    Cladius  (Chittenden)  Tenthredinidae. 


Cephus  (Marlatt)  Cephidae. 

889.  Dolerus,  wings:  M,  median  cell;  Rl,  R2,  marginal  or  radial   cells;   CI,   C2, 

cubital  or  submarginal  cells;  Dl,  D2,  D3,  first,  second  and  third  discoidal 
cells;  SM,  submedian  cell;  Bl,  B2,  B3,  basal  cells.  Tenthredinidae. 

890.  Tremex,  wings.   Uroceridae. 

891.  Chlorion,  lateral  view  of  thorax  and  abdomen  (Fernald)  Sphecidae. 

892.  Xyela,  fore  wing.    Lettering  as  in  fig.  889;  Co,  costal  cell;  A,  A,  anal  cells 

(MacGillivray)  Xyelidae. 

10.  Antennae  clavate;   transverse   median   and   basal   veins   interstitial; 

abdomen  more  or  less  swollen  or  globose 11 

Antennae  not  clavate;  filiform,  serrate,  or  pectinate 12 

11.  Radial  cell   divided  by   a  crossvein   (Fig.  889);  abdomen  angled 

laterally  so  that  the  tergites  are  sharply  divided  into  a  dorsal  and 
ventral  surface;  abdomen  of  female  strongly  globose.    (Cimbex, 

Trichiosoma,  Holarc.)  CIMBfCIDiE 

Radial  cell  not  divided;  abdomen  rounded  laterally,  not  angled  or 
carinate;  abdomen  not  greatly  swollen.  (Perga,  Xyloperga, 
Austr.)   PERGID^E 
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12.  Antennae  with  only   three  joints,  the  third  very  long,  sometimes 

split  in  the  male.  (Arge  (=Hyl6toma),  widespr.;  Labidarge, 
S.  Am.;  Schizocera  (=Sterict6phora),  Eur.,  Am.).  (HYLOTdM- 

ID/E)     ARGID.E 

Antennae  with  four  or  more  joints 13 

13.  First  discoidal  cell  petiolate  above,  i.e.  the  cubitus  arising  from 

the  basal  vein;  antennae  four-jointed,  the  third  joint  very  long. 

(Blasticotoma,  one  European  species) BLASTICOT6MID^ 

First  discoidal  cell  almost  never  petiolate  above,  the  cubitus  arising 
beyond  the  basal  vein;  antennae  with  at  least  six  joints 14 

14.  Radial  cell  simple,  without  a  crossvein 15 

Radial  cell  divided  by  a  crossvein  (Fig.  889);  antennae  commonly 

filiform,  rarely  with  some  of  the  joints  toothed  or  with  projec- 
tions, with  at  least  seven  and  usually  with  nine  joints.  Cosmo- 
politan but  scarce  in  the  tropics.  (Ametastegia,  Blennocampa, 
Caliroa,  Hoplocampa,  Tenthredo,  Allanrus,  Dolerus,  Macrophya, 
Selandria,  Fenusa,  Holarc.)  TENTHREDlNID^ 

a.  Female  wingless;  scutellum  enlarged  and  covering  the  reduced  meso- 

notum.  (Cacosyndia,  Palaearc.) BLENNOCAMPIN^E,  part 

Both  sexes  winged b 

b.  Radial  cell  divided  by  a  cross-vein c 

Radial  cell  not  divided  by  a  cross-vein  (see  couplet  14). 

NEMATIINLE 

c.  Anal  cell  in  fore  wings  not  petiolate d 

Anal  cell  in  fore  wings  petiolate BLENNOCAMPlN.dE 

d.  Two  cubital  cells,  the  second  very  long  and  receiving  both  recurrent 

nervures   DOLERiNfc 

Four,  rarely  three  cubital  cells e 

e.  Basal  vein  and  cubitus  meeting  the  subcosta  at  the  same  point,  or 

very  nearly  so SELANDRIlNiE 

Basal  vein  meeting  the  subcosta  considerably  before  the  base  of  the 
cubitus  TENTHREDININjE 

15.  Antennae  filiform  16 

Antennae  of  a  different  conformation,  many-jointed,  serrate  in  the 

female  and  pectinate  in  the  male.  (Diprion  (  =  Lophyrus)  (Pine 
sawflies).  Holarc;  Perreyia,  Neotrop.;  Pterygophorus,  Austr.). 
(Including  PERREYlID/E,  PTERYG0PH6RIDJE,  LOBOCER- 
AT1D/E,  L0PHYR1D/E)   DIPRIONID^E 

16.  Antennae   nine-jointed.     (Pachynematus,   Pteronfdea    (=Pteronus), 

Holarc;  Pontania  (Willow  gall  sawflies);  Nematus  (N.  erichsonii, 
Larch  sawfly);  Pristiphora;  Diphadnus).   (NEMATlN^E). 

Some  TENTHREDiNIDiE 

Antennae  six-jointed;  posterior  tibiae  with  preapical  spurs.   (Acordu- 

lecera,  Am.)    ACORDULECERIDiE 
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17.  Last  abdominal  sternite  divided  longitudinally,  the  ovipositor  issu- 

ing some  distance  before  the  tip  of  the  abdomen  (Fig.  893)  and 
provided  with  a  pair  of  narrow  sheaths  which  equal  it  in  length. 
Trochanter  divided  into  two  distinct  joints,  except  in  some  forms 
without  stigma;  fore  wing  either  with  or  without  a  costal  cell. 

(TEREBRANTIA)  18 

Last  abdominal  sternite  not  divided  longitudinally,  the  ovipositor 
issuing  from  the  tip  of  the  abdomen  as  a  sting  (rarely  absent) 
without  a  pair  of  exserted  sheaths  (Fig.  894).  Trochanter  con- 
sisting of  a  single  joint  (Fig.  897),  or  if  rarely  divided,  the 
second  part  is  very  closely  attached  to  and  not  distinctly  sepa- 
rated from  the  femur  (except  Trigonalidae);  fore  wing  always 
(except  Rhopalosomatidae)  with  a  costal  cell.  Ants,  Wasps  and 
Bees.  (ACULEATA)  73 

18.  Winged    19 

Wingless  or  with  the  wings  greatly  reduced  in  size 59 


894 


Figs.  893-897.   Hymenoptera 

893.  Ichneumon,  apex  of  abdomen,  with  ovipositor.   Ichneumonidae. 

894.  Epeolus,  apex  of  abdomen,  with  ovipositor.    Melectidae. 

895.  Elasmus,  basal  segments  of  leg  (Silvestri)   Elasmidse. 

896.  Ichneumon,  basal  segments  of  leg;  tr.  two-jointed  trochanter   (Sharp)   Ichneu- 

monidae. 

897.  Hind  leg  of  a  bee  (Riley). 

19.  Fore  wings  with  a  stigma  which  is  usually  triangular  or  rarely  very 
slender  or  linear  (Fig.  900);  costal  vein  well  developed  as  far 
as  the  stigma;  abdomen  usually  with  the  sternites  membranous 
and  with  a  median  fold;  antennae  usually  with  more  than  sixteen 
joints;  wing  venation  ordinarily  well  developed.   Ichneumon-flies. 

(ICHNEUMONOIDEA)  (TRtSTEGA)    .  .20 

Fore  wings  without  a  stigma,  the  marginal  vein  if  present  linear, 
not  swollen  to  form  a  stigma;  costal  vein  much  thinner  than  the 
subcostal  (Sc  +  R)  (Figs.  906,  907);  abdomen  with  the  ventral 
surface  hard  and  chitinous,  without  a  median  fold;  antennae  with 
never  more  than  eighteen  joints  and  rarely  more  than  thirteen; 
wings  with  very  incomplete  venation 32 
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20.  Costal  and  subcostal  (Sc  -+-  R)  veins  separated,  enclosing  a  narrow 

costal  cell;  abdominal  sternites  chitinized  (Figs.  904,  905) 21 

Costal  and  subcostal  veins  confluent,  no  costal  cell  (Fig.  900)    .28 

21.  Mesonotum  with  a  sharp  median  groove  or  linear  furrow;  notauli 

absent;  abdomen  elongate  oval;  body  more  or  less  cylindrical; 
ovipositor  prominent,  usually  extremely  long.  (Megalyra,  Austr.; 
Dinapsis,  S.  Afr.).  (Including  DINAPSID^).  MEGALtRID^ 
Mesonotum  without  median  groove;  or  if  with  a  median  impressed 
area,  also  with  notauli 22 

22.  Abdomen  inserted  on  the  thorax,  far  above  the  hind  coxae,  com- 

monly on  a  nipple-shaped  protuberance;  antennae  with  13  or  14 

joints    23 

Abdomen  inserted  normally,  low  down,  at  the  apex  of  the  thorax, 
and  quite  close  to  the  hind  coxae 25 

23.  Fore  wing  with  two  recurrent  nervures;  two  more   or  less   com- 

pletely closed  cubital  cells,  the  second  one  sometimes  partly  open, 
due  to  a  partial  loss  of  the  apical  intercubitus.  (Fig.  904). 
(Aulacus,  Aulacostethus,  cosmop.)  Parasites  of  beetles  and  saw- 
flies  AULACIDiE 

Fore  wing  with  one  or  no  recurrent  nervure;  only  one  distinctly 
closed  cubital  cell,  or  none 24 

24.  Prothorax  long,  forming  an  elongate  neck;  abdomen  long,  gradu- 

ally clavate;  radial  cell  of  fore  wing  long,  pointed;  fore  wing 
folded  lengthwise  at  rest.  (Fig.  905).  (Gasteruption,  Rhydino- 
fcenus,  cosmop.;  Hyptiogaster,  Austr.).  Parasites  of  wasps  and 
bees  GASTERUPTIONIDjE 
Prothorax  short;  body  of  abdomen  short,  orbicular,  borne  on  a  nar- 
row cylindrical  pedicel;  radial  cell  short  and  broad,  or  absent;  fore 
wing  not  folded.  (Evania,  cosmop.;  Brachygaster,  Eur.;  Hyptia* 
Am.).  Parasites  of  cockroach  eggs EVANlID^E 

25.  Two  or  three  closed  cubital  cells 26 

Only  one  closed  cubital  cell,  or  none 27 

26.  Antennae  with  18  joints  or  more;  head  large,  quadrate.    (See  coup- 

let 93)  TRIGONALID^ 

Antennae  with  12  or  13  joints.   (See  couplet  99). 

RHOPALCSOMATID^; 

27.  Antennae  setaceous,  multiarticulate,  with  30  joints  or  more;  abdo- 

men long  and  slender;  ovipositor  long;  hind  femora  swollen  and 
toothed  before  the  apex;  head  tuberculate  above.  (Stephanus, 
cosmop.;  Megischus,  tropicopol.;  Hemistephanus,  S.  A.,  Austr.; 

Diastephanus,  As.,  Afr.,  Austr.) STEPHANIDjE 

Antennae  14-jointed;  abdomen  long  and  slender;  ovipositor  very 
short;  hind  femora  without  teeth;  head  not  tuberculate  above. 
(If  the  body  of  the  abdomen  is  compressed,  rounded  (?)  or 
broadly  ovate  (  $  ),  borne  on  a  slender  cylindrical  petiole,  com- 
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pare  Roproniidae,  couplet  83).  (Monomachus,  S.  Am.,  Austr.; 
Tetraconus,  S.  Am.) MONOMACHIDiE 

28.  Mandibles   widely   separated,   not   meeting   when   closed,   the   tips 

concave,  the  teeth  curving  outward  instead  of  inward.  (Dacnusa, 
Phaenocarpa,  Aphaereta,  Alysia,  cosmop.;  Lysiognatha,  N.  Am.). 

(Including  LYSIOGNATHlDAi)   ALYSlIDiE 

Mandibles  attached  normally,  their  tips  opposed  and  meeting  when 
closed 29 

29.  Ventral  abdominal  segments  soft  and  membranous,  with  a  median 

fold 30 

Ventral  abdominal  segments  hard,  heavily  chitinized;  scutellum 
armed  with  a  sharp  spiniform  process.    (Agriotypus,  Holarc). 

AGRIOTYPID^E 

30.  Fore  wing  with  two  recurrent  nervures  (except  Ophionellus  and 

Hymenopharsalia);  first  cubital  and  first  discoidal  cells  not  sepa- 
rated; all  the  abdominal  segments  freely  movable,  except  in  very 
rare  cases.  (Figs.  893,  896,  898,  902).  A  very  large  cosmopolitan 
family.  (Including  OPH10NELLIDA1,  MYERSlIDtf).  This 
very  large  family  is  divided  into  a  number  of  subfamilies  and  the 
current  classification  involves  many  exceptions.  Recently  the  num- 
ber of  subfamilies  has  been  greatly  increased,  with  good  reason, 
but  we  are  unable  to  present  here  an  adequate,  workable  key. 

ICHNEUMONIDiE 

Fore  wing  with  only  one,  or  without  any  recurrent  nervure  (Fig. 

900);   usually  with   the  second  and   third   abdominal  segments 

immovably  united  above 31 

31.  Abdomen  extremely  slender,  three  times  as  long  as  the  head  and 

thorax  together,  the  segments  freely  movable;  tip  of  propodeum 
prolonged  beyond  the  hind  coxae.  (Hymenopharsalia,  Ophionellus, 

Am.).  (See  couplet  30) A  few  ICHNEUMONID^ 

Abdomen  shorter;  propodeum  not  thus  prolonged;  venation  some- 
times considerably  reduced.  A  large  cosmopolitan  family.  (Includ- 
ing APHlDlIDAl,  CAPITONllD/E,  PACHYLOMMAT1DAI, 
NEORHAC6D1DA1)   BRAC6NID^ 

a.  Clypeus   semicircularly   emarginate  below   and   forming   with   the 

mandibles  a  more  or  less  circular  opening  or  cavity b 

Clypeus  not  emarginate  below,  or  at  most  with  a  broad,  shallow 
emargination,  not  forming  with  the  mandibles  such  an  opening . .  i 

b.  Abdomen  sessile,  sometimes  with  the  base  considerably  narrowed, 

but  the  first  segment  not  forming  a  distinct  petiole c 

Abdomen  petiolate,  the  first  segment  greatly  lengthened,  at  least 
three  times  as  long  as  broad  at  apex,  and  often  very  long  and 
slender  with  the  remainder  of  the  abdomen  suddenly  much  wider; 
antennae  usually  very  slender.    (Spathius,  widespr.;  Stephaniscus, 
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Ogmophasmus,  Ethiop.;  Psenobolus,  Neotrop.;  Cantharoctonus, 
Nearc).   (Including  STEPHANISClNfi.)   SPATHIiN,E 

Head  behind  with  the  occiput,  temples  and  cheeks  rounded,  with- 
out marginal  line d 

Head  behind  with  a  distinct  carinate,  raised  marginal  line  which  is 
always  distinct  on  the  sides  although  sometimes  more  or  less 
obsolete  either  above  or  below e 


Figs.  898-901.  Hymenoptera 

898.  Cryptus,  R,  R,  recurrent  nervures.  Ichneumonidz. 

899.  Microbracon  (Hunter  and  Hinds)  Braconidae. 

900.  Rhogas,  wings,  R,  recurrent  nervure.   Braconidx. 

901.  Lysiphlebus.   Braconidx. 

d.  Nervulus  (transverse  median  nervure)  originating  just  basal  to  the 

basal  vein  or  at  the  same  point,  rarely  slightly  further  toward 
the  apex  of  the  wing;  usually  large  species,  often  with  colored 
wings.  (Fig.  899).  Vipio,  Microbracon  (including  Habrobracon), 
Iphiaulax,  Glyptomorpha,  cosmop.;  Chelonogastra,  Ethiop.,  In- 
domal,;  Platybracon,  Indomal.;  Gastrotheca,  Ethiop.).  (Includ- 
ing APHRASTOBRACONlNAi) BRACONINjE 

Nervulus  originating  well  beyond  the  lower  end  of  the  basal  vein. 
(Exothecus,  widespr.;  Spinaria,  Ethiop.,  Indomal.;  Mesobracon, 
Ethiop.)  EXOTHECiNiE 

e.  Fore  wings  with  three  submarginal  cells,  all  completely  formed; 

very  rarely  without  wings ....": f 

Fore  wings  with  only  two  submarginal  cells,  the  first  sometimes 
incompletely  formed;  females  occasionally  wingless h 

f.  Head  cubical,  large,  and  bulging  behind  the  eyes,  rarely  slightly 

transverse.    (Doryctes,  Dendrosoter,  Odontobracon,  widespr.). 

DORYCTiN^E 
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Head  clearly  transverse,  usually  much  wider  than  long;  not  widened 

or  bulging  behind  the  eyes g 

g.  Subdiscoidal  vein  arising  at  the  upper  corner  of  the  second  discoidal 
cell,  forming  a  continuous  line  with  the  upper  edge  of  this  cell. 
(Hormius,  Hormiopterus,  widespr.;  Chremylus,  Palaearc). 

HORMIINjE 

Subdiscoidal  vein  originating  from  the  outer  side  of  the  second  dis- 
coidal cell  which  is  angulate  at  the  point  of  origin,  this  vein 
lying  below  the  level  of  the  upper  side  of  the  cell.  (Fig.  900). 
(Rhogas,  cosmop.;  Rhyssalus,  Clinocentrus;  Gyroneuron,  Ethiop., 

Indomal.) RHOGADlNiE 

h.  Head,  when  seen  from  above,  large,  cubical;  abdominal  tergites 
almost  always  very  clearly  separated;  female  always  winged;  hind 
wing  of  male  often  with  a  stigma-like  thickening  on  the  costal 
margin.   (Hecabolus,  Ecphylus,  Holarc;  Heterospilus,  widespr.). 

HECABOLiNLE 

Head,  when  seen  from  above,  strongly  transverse,  much  wider  than 
long;  sutures  of  abdomen  obsolete  above  except  at  the  base;  female 
commonly   wingless;   hind   wing  of  male  without   false   stigma. 

(Pambolus,  widespr.)  PAMBOLINjE 

i.  Abdomen  with  the  tergites  separated  by  distinct  sutures,  all  the 
tergites  beyond  the  third  freely  movable;  if  rarely  all  are  fused, 
the  abdomen  is  strongly  clavate j 

Abdomen  with  the  tergites  fused  to  form  a  rigid  dorsal  shell  or 
carapace  which  is  either  entirely  without  sutures  or  with  these 

indicated  only  as  fine  grooves w 

j.  Abdomen  sessile  or  subsessile;  if  the  first  segment  is  rarely  elongate 
its  lateral  margins  are  straight;  venation  of  wings  not  reduced.  .   k 

Abdomen  petiolate,  wing  venation  often  much  reduced  in  the  smaller 

species x 

k.  Marginal  cell  either  very  narrow,  or  incompletely  formed  with  the 
radial  vein  weak  or  wanting  apically;  second  submarginal  cell 
usually  small  or  imperfectly  formed 1 

Marginal  cell  never  much  narrowed,  second  submarginal  cell  large 

and  fully  formed p 

1.  Marginal  cell  very  narrow,  the  radial  vein  almost  always  distinct 
to  the  tip m 

Marginal  cell  not  narrow,  more  or  less  incompletely  formed  api- 
cally     n 

m.  Palpi  very  short;  tarsi  long,  slender,  with  minute  or  very  indistinct 
claws.  Minute  species  parasitic  on  ants.  (Neoneurus,  Elasmosoma, 
Holarc.)  NEONEURiN^ 

Palpi  long,  well  developed;  tarsi  not  unusually  lengthened,  with 
large,  often  toothed  or  pectinate  claws.  (Cremnops,  Disophrys, 
Agathis,  Mfcrodus,  6rgilus,  cosmop.;  Braunsia,  Ethiop.,  Indomal.; 
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Earinus,  widespr.).  (AGATHlNJE).  (Including  ANEURO- 
BRACONlNAi)  AGATHIDiN^ 

n.    Second  submarginal  cell  minute  or  incompletely  formed;  marginal 

cell  wanting  except  at  extreme  base o 

Second  submarginal  cell  large,  although  more  or  less  weakly  de- 
fined apically;  apical  part  of  marginal  cell  weakly  defined,  but 
the  cell  is  clearly  marked  by  a  strongly  curved  and  very  deli- 
cately chitinized  vein.  (Cardiochiles,  widespr.;  Toxoneuron,  Am.; 
Laminitarsus,  Malay.)  CARDIOCHILIN^E 

o.  Radial  vein  consisting  of  two  nearly  equal  sections  with  the  stub 
of  a  third.  (Neorhacodes,  Palaearc).  This  group  is  by  some  placed 

in  the  Ichneumonidae NEORHACODlNyE 

Radial  vein  composed  of  only  a  single  basal  section.  (Microgaster, 
Apanteles,  Microplitis,  cosmop.;  Mirax,  widespr.;  Oligoneurus, 
Neotrop.)  MICROGASTRIN^ 

p.    Fore  wings  with  three  submarginal  cells q 

Fore  wings  with  only  two  submarginal  cells u 

q.  Legs  long  and  slender,  the  spurs  of  the  hind  tibiae  often  very  long; 
body  usually  slender  with  the  abdomen  elongate;  head  strongly 
transverse.  (Macrocentrus,  cosmop.;  Zele,  Palaearc.,  Am.;  Aulaco- 
centrum,  Austrozele,  Australas.;  Amicrocentrum,  Ethiop.;  Neo- 

zele,  Neotrop.)  MACROCENTRIN^E 

Legs  not  long  and  slender,  femora  stout;  abdomen  usually  stout 
and  short,  rarely  elongate;  tibial  spurs  not  elongate;  head  large 
and  thick  in  all  forms  with  elongate  abdomen r 

r.    Abdomen  inserted  low  down  on  the  propodeum,  between  the  hind 

coxae;  usually  small  or  minute  species s 

Abdomen  inserted  distinctly  above  the  hind  coxae;  abdomen  often 
elongate;  head  large,  cubical,  often  with  the  vertex  deeply  im- 
pressed; rather  large  or  moderate-sized  species.  (Helcon,  Gym- 
noscelus,  Aspicolpus,  widespr.;  Eumacrocentrus,  Nearc;  Austro- 
helcon,  Schauinslandia,  Austr.;  Cenocoelius,  widespr.).  (Includ- 
ing CENOC(ELIlNA5)   HELCONiNLE 

s.  Marginal  cell  very  short,  its  upper  margin  no  longer  than  the  stigma. 
(Ichneutes,   Holarc;   Proterops,   widespr.;   Ichneutidea,   Protero- 

poides,  Nearc.)   ICHNEUTiN^E 

Marginal  cell  long,  much  longer  than  the  stigma t 

t.  Head  above  not  margined;  anal  cell  of  fore  wing  without  trace  of 
a  crossvein;  clypeus  often  shallowly  emarginate,  leaving  an  ellip- 
tical opening  between  the  mandibles  when  closed;  second  sub- 
marginal  cell  often  much  shorter  above  than  below.  (Opius, 
cosmop.;  Biosteres,  Diachasma,  Eurytenes,  widespr.;  Rhinoplus, 

Ethiop.)   OPIiN^E 

Head  margined  above;  anal  cell  of  fore  wing  often  with  an  incom- 
plete crossvein;  clypeus  not  emarginate,  fitting  close  to  the  man- 
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dibles   when   closed;   second   submarginal   cell   rarely   noticeably 
shortened  above.    (Diospilus,  widespr.;  Dyscoletes,  Holarc.;  Eu- 

diospilus,  Neodiospilus,  Ethiop.)  DIOSPILiNjE 

u.  Second  discoidal  cell  not  completely  closed  below  at  apex,  the 
posterior  part  of  its  outer  side  without  the  usual  vein.  (Brachistes 
(  =  Calyptus)>  Eubadizon,  widespr.).    (CALYPTlNAE). 

BRACHISTlNyE 

Second  discoidal  cell  completely  closed  below  at  apex  by  a  vein .  .  .  .  v 

v.    Last  section  of  radial  vein  curved,  marginal  cell  very  short,  not 

nearly  extending  to  the  wing  tip.   (Leiophron,  Centistes,  Holarc; 

Centistina,  Ethiop.)    LEIOPHRONlNiE 

Last  section  of  radial  vein  straight,  the  marginal  cell  long,  extend- 
ing almost  to  the  tip  of  the  wing.    (Blacus,  widespr.;  Pygostolus, 

Holarc.)    BLACiN,E 

w.   Fore  wings  with  three  cubital  cells.  (Chelonus,  Chelonella,  Phanero- 
toma,  Ascogaster,  cosmop.;  Sphaeropyx,  Palaearc;  Minanga,  Pachy- 

chelonus,  Ethiop.)   CHELONlN^ 

Fore  wings  with  two  closed  cubital  cells.    (Triaspis  (  =  Sigdlphus), 

cosmop.).   (SIGALPHIN/E)  TRIASPIDlN^E 

x.  Hind  wings  with  two  closed  basal  cells,  the  second  sometimes  in- 
complete      y 

Hind  wings  with  only  one,  or  without  any  closed  basal  cell aa 

y.   Fore  wings  with  three  submarginal  cells,  the  second  one  always 

completely  closed,  their  venation  not  reduced z 

Fore  wings  with  only  two  submarginal  cells;  venation  usually 
much  reduced,  the  radial  cell  usually  short.  (Euphoras,  Holarc; 
Perilitus,    Dinocampus,    widespr.;    Eustalocerus,    Cosmophorus, 

Holarc.)    EUPHORlNiE 

z.  Second  submarginal  cell  about  as  long  as  high;  antennae  long  and 
slender,  filiform;  abdominal  tergites  separated  by  sutures.   (Meteo- 

rus,  cosmop.)  METEORlN^E 

Second  submarginal  cell  much  longer  than  high;  antennae  18-jointed, 
the  joints  toward  the  apex  bead-like;  second  tergite  covering  the 
whole  abdomen  beyond  the  petiole.    (Helorimorpha,  widespr.). 

HELORIMORPHiN^E 
aa.  Abdomen  inserted  low  down  on  the  propodeum,  between  the  hind 
coxae;  fore  wings  with  one,  two,  or  rarely  three  submarginal  cells, 
the  cubitus  if  present,  not  arising  from  the  marginal  cell.  (Fig. 
901).  (Aphidius  (=  Incubus),  Praon,  Ephedras,  Trioxys,  wide- 
spr.; Lysiphlebus,  Holarc).   (INCUBlNrf) APHIDIlN^ 

Abdomen  inserted  high  up  on  the  propodeum,  above  the  level  of 
the  hind  coxae;  fore  wings  with  two  submarginal  cells,  the  cubitus 
arising  from  the  narrow,  triangular  marginal  cell.  (Paxylomma 
(=Packyl6mma))    PAXYLOMMATtN^ 
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32.  Sides  of  pronotum  extending  back  to  the  tegulae;  antennas  not  el- 

bowed; marginal  cell  present,  more  or  less  complete;  stigma  very 
rarely    well    developed.     (Fig.    907).     Gall    wasps.     CYNIPOI- 

DEA  33 

Pronotum  not  extending  back  to  the  tegulae  (except  Mymaridae) 
(Fig.  910);  antenna;  more  or  less  distinctly  elbowed,  often  thick- 
ened apically,  the  basal  joint  usually  much  elongated:  a  well 
defined  quadrate  or  linear  stigma  (marginal  vein)  usually  pres- 
ent. (Fig.  906).    Chalcis-flies.    (CHALCIDOIDEA)    42 

33.  Dorsal  abdominal  plates   (tergites)  meeting  along  the  venter  and 

completely  enclosing  all  the  ventral  plates,  except  sometimes  a 

part  of  the  hypopygium;  parasitic  species 34 

Dorsal  abdominal  plates  usually  extending  well  down  on  the  sides 
of  the  abdomen,  but  not  meeting  along  the  venter;  all,  or  nearly 
all  of  the  ventral  plates  visible  41 

902       _^ ^  904 


905 


^ 


906 


Figs.  902-907.  Hymenoptera 


902.  Ophion,  wings.  Ichneumonidz. 

903.  Trichogramma,  wings  (Girault)  Trichogrammatidae. 

904.  Aulacus,  wings.   Aulacidae. 

905.  Gasteruption,  wings.   Gasteruptionidx. 

906.  Chalcid  fly,  fore  wing,  diagrammatic.   Sm,  submarginal  vein;  M,  marginal  vein; 

Pm,  postmarginal  vein;  5/,  stigmal  vein. 

907.  Gall  wasp,  fore  wing,  diagrammatic  (Kieffer). 


34.  Fore  wings  with  a  well  developed  stigma,  their  venation  greatly 

reduced.    (Pterostigma,  Ethiop.)              PTEROSTIGMATIDiE 
Fore  wings  without  a  distinct  stigma 35 

35.  Hind  femora  stout,  with  a  tooth  below;  ovipositor  of  female  longer 

than  the  body.   (Oberthuerella,  Ethiop.) 

OBERTHUER^LLID^E 
Hind  femora  not  swollen  nor  toothed;  ovipositor  very  short 36 

36.  Scutellum  cupuliform,  i.e.,  with  a  cup-shaped  elevation  on  the  disk; 
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antennae  with  11-16  joints  in  the  male,  13  in  the  female.  (Eucoila, 

widespr.)  EUCdILIDiE 

Scutellum  not  cupuliform 37 

37.  Abdominal  petiole  attached  to  the  apex  of  the  propodeum 38 

Abdominal  petiole  attached  far  above  the  base  of  the  hind  coxae; 

propodeum  with  a  median  furrow;  fourth  tergite  much  length- 
ened. (Li6pteron,Peras,Plastibalia,Pseudibalia).  LIOPTERID^ 

38.  Second  abdominal  tergite  about  half  as  long  as  the  abdomen;  body 

not  coarsely  sculptured.    (Charips,  Nephycta).  .  .   CHARfPIDyE 
Second  abdominal  tergite  less  than  half  as  long  as  the  abdomen.  .  .39 

39.  Second  tergite  very  narrow,  tongue-shaped.    (Aspicera,  Tavaresia). 

ASPICERIDiE 
Second  tergite  not  tongue-shaped 40 

40.  Abdomen  distinctly  petiolate;  second  tergite  slightly  longer  than  the 

third.   (Anacharis,  ^gilops)   ANACHARlTIDiE 

Abdomen  sessile,  never  with  a  distinct  petiole.   (Figites,  Lonchidia). 

FIGfTIDiE 

41.  Basal  joint  of  the  hind  tarsi  twice  as  long  as  the  others  united, 

second  joint  with  a  long  process  externally  which  reaches  to 
the  tip  of  the  fourth  joint;  abdomen  greatly  compressed,  curved 
like  a  pruning  knife,  much  longer  than  the  remainder  of  the 

body.  Parasitic  species.   (Ibalia,  Eur.,  N.  Am.) IBALIID^E 

Basal  joint  of  hind  tarsi  much  shorter;  second  joint  simple,  with- 
out process.  Mostly  gall-making  species,  almost  entirely  Holarc. 
(Cynips,  Aulacidea,  Diastrophus,  Rhodites,  Disholcaspis,  Amphf- 
bolips)    CYNfPIM 

42.  Hind  wings  exceedingly  narrow,  linear,  the  base  forming  a  long 

stalk;  ovipositor  issuing  barely  before  the  tip  of  the  abdomen; 
antennae  with  the  scape  not  greatly  elongated,  usually  swollen 
and  compressed  and  without  ring  joint;  very  minute  species  with 

long  wing  fringe   43 

Hind  wings  never  very  narrow,  not  linear  nor  with  a  long  stalk 
at  the  base;  ovipositor  issuing  decidedly  before  the  tip  of  the 
abdomen;  antennae  elbowed  (Figs.  909,  912,  913)  with  long 
scape  and  usually  with  from  one  to  three  minute  ring  joints; 
wing  fringe  almost  always  much  shorter 44 

43.  Prothorax  reaching  the  tegulae;  spur  of  front  tibiae  simple,  not  form- 

ing a  strigil.    (Mymaromma) MYMAROMMATIDyE 

Prothorax  not  extending  so  far  back  as  the  tegulae;  front  tibial  spur 
forming  a  strigil.  (Polynema,  Gonatocerus,  Alaptus,  Anaphes) 
(Including  LYMtfNdNIDtf)    MYMARHXE 

44.  Tarsi  five-jointed   (rarely  four-jointed  or  less   in  certain  wingless 

males);  axillae  with  their  anterior  margins  forming  a  more  or 
less  straight  line,  their  sides  not  extended  in  front  of  the  tegulae 
(Fig.  908);  spur  of  front  tibia  strong,  curved   45 
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Tarsi  three-  or  four-jointed  (five-jointed  or  heteromerous  only  in 
the  females  of  one  or  two  genera);  axillae  extended  strongly  and 
obliquely   forward   at  the  sides,  well  in  advance   of   the   tegulae 

(Fig.  910);  spur  of  front  tibia  usually  weak 57 

45.  Head  of  female  long,  oblong,  with  a  deep  longitudinal  groove 
above;  front  and  hind  legs  very  stout,  the  middle  ones  very 
much  more  slender;  males  almost  always  wingless,  with  stout, 
short,  three-  to  nine-jointed  antenna;.  (Fig.  917).  Tropicopolitan. 
Fig-insects.  (Blastophaga  (B.  psenes  =  grossbrum,  Fig  caprifier), 
tropicopolitan;  Agaon,  Ceratosolen,  Old  World;  Tetrapus,  Neo- 
trop.;  Pleistodontes,  Austr.)    AGA6NTIM; 

Of  a  different  conformation 46 
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Figs.  908-913.  Hymenoptera 

908.  Pteromalus,  thorax  from  above.    P,  pronotum;  M,  mesonotum;  T,  tegula;  A, 

axilla;  S,  scutellum.   Pteromalidx. 

909.  Chalcid  fly,  diagram  of  antenna.   P,  pedicel;  R,  ring-joints;  F,  funicle;  C,  club; 

S,  scape. 

910.  Eulophus,  thorax  seen  from  side.   Lettering  as  in  Fig.  908.   Eulophidac. 

911.  Coccophagus  (Howard)  Eulophidae. 

912.  Dibrachys,  antenna  of  female.    Pteromalidz. 

913.  Dibrachys,  antenna  of  male.   Pteromalidse. 


46.  Mesopleura  rarely  large,  with  an  oblique  femoral  groove  or  im- 

pression; spur  of  middle  tibia  normal,  not  enlarged 47 

Mesopleura  large,  entire;  flat,  without  femoral  groove  in  the  female 
and  usually  in  the  male;  spur  of  middle  tibia  usually  very  large 
and  stout,  often  fringed  with  minute  spines  internally.  An  ex- 
tremely varied,  abundant,  cosmopolitan  group.  (Eupelrnus,  Ana- 
status,  Metapelma,  Encyrtus,  Ageniaspis,  Hunterellus,  Copido- 
soma,  Signiphora).  (Including  EUPZLM1D&,  S1GN1PH6RI- 
D/E,  and  TANAOSTIGMATID&).  (EUTRICHOSOMAT1- 
DAl) ENCtRTID^E 

47.  Hind  tibiae  with  two  apical  spurs 48 

Hind  tibiae  with  a  single  apical  spur;  ovipositor  rarely  long;  man- 
dibles with  three  or  four  teeth  at  apex;  small  black,  bronzed, 
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or  metallic  species.  (Figs.  908,  912,  913).  A  large  cosmopolitan 
family.  (Pteromalus,  Dibrachys,  Nasonia,  Diglochis,  Pachyneu- 
ron,  Spalangia).    (Including  SPALANGlIDAE). 

PTEROMALIDiE 

48.  Mandibles   sickle-shaped,   usually   with   one   or   two   teeth   within; 

thorax  greatly  elevated;  scutellum  usually  much  enlarged  and 
produced  behind;  abdomen  compressed,  usually  on  a  long,  slender 
pedicel,  the  second  segment  very  large.  (Fig.  920).  Cosmopolitan, 
but  almost  entirely  tropical.  (Kapala,  Orasema,  Schizaspidia, 
Thoracantha,  Stilbula).  {EUCHARIT1DAE)  EUCHARiDIM 
Mandibles  strong  and  stout,  generally  with  three  or  four  teeth  at 
apex;  thorax  not  or  very  slightly  elevated;  axillae  separated  from 
the  mesonotum  49 

49.  Hind  coxae  very  large,  long,  five  or  six  times  larger  than  the  front 

ones  50 

Hind  coxae  never  very  large,  not  conspicuously  larger  than  the  front 
ones 54 

50.  Hind  coxae  more  or  less  triangular  in  cross-section,  sharply  ridged 

above;  hind  femora  usually  simple,  rarely  swollen  and  with  a 

tooth  beneath;  if  denticulate  beneath,  the  ovipositor  is  long        51 

Hind  coxae  cylindrical,  long 52 

51.  Notauli  present,  ovipositor  exserted,  usually  very  long;  abdomen 

not  coarsely  pitted  or  punctured.  Cosmopolitan.  (Torymus 
(  =  Callimome),  Diamorus,  Monodontomerus,  Podagrion,  Megas- 
tigmus  (Seed  chalcids),  Idarnes).  (CALLIMOMIDAi).  (Includ- 
ing PODAGRI6N1DA1)    TORfMIM 

Notauli  absent  or  obsolete;  ovipositor  hidden;  abdomen  of  female 
conical,  elongate,  usually  with  rows  of  deep  pits  or  large  punc- 
tures.  Mainly  Eur.  and  N.  Am.  (6rmyras,  Tribaeus). 

ORMtRIDiE 

52.  Hind  femora  greatly  swollen,  and  toothed  or  denticulate  beneath, 

their  tibiae  curved  and  oblique  at  apex;  prothorax  not  elongate 

or  narrowed 53 

Hind  femora  not  swollen,  simple;  all  the  legs  very  long  and  slender; 
abdomen  extremely  long  and  slender;  prothorax  much  elongated, 
forming  a  narrow  neck;  ovipositor  very  long.  S.  Am.  and  Austr. 
(Leptofcenus  (=Pelecinella)).    (PELECIN&LUDA5). 

LEPTOFCENID^ 

53.  Fore  wings  folded  longitudinally  in  repose;  ovipositor  long,  curv- 

ing upwards  and  forward  over  the  dorsum  of  the  abdomen. 
(Leucospis,   cosmop.;   Polistomorpha,    S.    Am.;    Epexoclaenoides, 

Ind.-Austr.)    LEUCOSPfDIDyE 

Fore  wings  not  folded;  ovipositor  only  very  rarely  long,  and  then 
not  thus  upcurved;  tip  of  abdomen  sometimes  drawn  out  as  a 
slender  stiff  process.    (Fig.  914).    Cosmopolitan,  more  abundant 
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in  the  tropics.  (Chalcis,  Phasgonophora,  Spilochalcis,  Smicra, 
Haltichella,  Dirrhinus)    CHALCfDID^ 

54.  Pronotum  wide,  quadrate,  not  or  scarcely  narrower  than  the  meso- 

notum;  mesonotum  usually  very  coarsely  sculptured 55 

Pronotum  narrower,  usually  much  narrowed  in  front  or  transverse 
linear,  rarely  as  wide  as  the  mesonotum;  mesonotum  usually 
finely  sculptured  56 

55.  Abdomen  rounded  or  ovate,  more  or  less  compressed,  second  tergite 

never  very  large;  the  hypopygium  usually  produced  in  the  female; 
black  or  yellowish  species.  Cosmopolitan.  (Harmolita  ( =  Iso- 
sbma)    (Joint-worms),    Eurytoma,    Decatoma,    Axima,    Brucho- 

phagus,  Rileya).    (Figs.  916,  921) EURYTOMIDjE 

Abdomen  small,  subtriangular,  the  second,  or  fused  second  and 
third  tergite  covering  most  of  its  surface;  thorax  very  large;  short, 
metallic  or  submetallic  species.  (Fig.  919).  (Perilampus,  cosmop.; 
Trichilogaster,  Austr.;  Chrysolampus,  N.  Am.,  Eur.). 

PERILAMPIDjE 

56.  Mesepisternum  not  large  and  triangular;  none  of  the  femora  notice- 

ably  swollen;  small  bronzed  or  green  species.  (Semiotellus,  Lam- 
protatus,  Miscogaster,  cosmop.;  Lelaps,  Am.).    (Including  77?/- 

D^MIDJE)  MISCOGASTRIDjE 

Mesepisternum  large  and  triangular;  either  the  front  or  hind  femora 
more  or  less  swollen,  and  sometimes  serrate;  usually  of  metallic 
color.  (Fig.  915).  (Chalcodectus,  Am.;  Epistenia,  cosmop.; 
Cleonymus,  Cheiropachys,  Eur.,  N.  Am.;  Ptinobius,  N.  Am.). 

CLEONYMID^E 

57.  Hind   coxae   normal,   not  enlarged;   mesopleura   with   a   groove   or 

impression    58 

Hind  coxae  much  enlarged  and  dilated  (Fig.  895),  their  femora 
compressed;  marginal  vein  greatly  elongated;  very  small,  usually 
black  species.    (Elasmus,  cosmop.;  Euryischia,  Austr.). 

ELASMID,E 

58.  Tarsi  four-jointed  (five-jointed  or  heteromerous  in  the  females  of 

one  or  two  genera);  wing  hairs  not  placed  in  rows  or  lines;  wings 
usually  narrow.  A  very  extensive  but  poorly  known  cosmopolitan 
family.  (Figs.  910,  911,  918).  (Tetrastichus,  Aphelinus,  Melit- 
tobia,  Ablems,  Ootetrastichus,  Euplectrus,  Eulophus).  (Including 
TETRASTfCHIDrf,   APHELlNlD/E,   ELACH&RT1DM   and 

ENTED6NT1DA1)  EUL6PHHXE 

Tarsi  three-jointed;  wings  broad,  with  the  wing  hairs  usually  ar- 
ranged in  bands  or  lines;  marginal  and  stigmal  veins  united 
to  form  a  strongly  recurved  stem  (Fig.  903).  (Trichogramma 
\  =  Pentdrthron,  Oophthora)) TRICHOGRAMMATILVE 

59.  Antennae  distinctly  elbowed,  the  scape  long  and  the  flagellum  gen- 

erally swollen  toward  the  tip  (Figs.  909,  912,  913) 60 
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Antennae    not   elbowed,   usually   filiform   or   tapering   toward   the 

tip    69 

60.    Head  with  a  deep  triangular  impression  anteriorly 61 

Head  normal,  without  such  impression 62 


Figs.  914-921.   Hymenoptera 

914.  Xanthomelanus  (Ashmead)  Chalcididse. 

915.  Trigonoderus   (Ashmead)  Cleonymida:. 

916.  Bruchophagus  (Urbahns)  Eurytomidae. 

917.  Sycophaga,  underside  of  head  and  thorax  (Grandi)  Agaontidx. 

918.  Paracrias  (Ashmead)  Eulophidae. 

919.  Perilampus  (Ashmead)  Perilampidx. 

920.  Kapala  (Ashmead)  Eucharididx. 

921.  Bephratoides  (Brues)  Eurytomidz. 


61.  Abdomen  short,  of  normal  form,  not  pointed  or  enlarged  apically. 

(Wingless  males  of  Idarnini).    (See  couplet  51). 

Some  TORYMID^E 
Abdomen  broadly  sessile,  much  drawn  out  into  a  point  apically, 
or  broadened  at  tip.   (Wingless  males).   (See  couplet  45). 

AGAONTIDjE 

62.  Pronotum  as  long  as  the  mesonotum  and  scutellum  together;  abdo- 

men with  only  four  visible  segments.    (A  single  species,  Alienus, 

S.  Afr.) ALIfiNIM 

Of  different  conformation 63 
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63.  Tarsi  five-jointed   64 

Tarsi  four-jointed  (see  couplet  58) A  few  EUL6PHIDjE 

64.  Mesopleura  large,  entire,  without  a  femoral  groove.    (See  couplet 

46)  A  few  ENCYRTIDyE 

Mesopleura  with  an  oblique  femoral  groove  or  impression 65 

65.  Hind  coxae  large,  more  or  less  triangular  in  cross-section,  ridged 

above.  (See  couplet  51) A  few  TORYMIM; 

Hind  coxae  small,  not  ridged  above 66 

66.  Femora  of  normal  size,  not  greatly  swollen  on  the  front  or  hind 

legs;  mesopleura  small 67 

Femora  of  either  the  front  or  hind  legs  greatly  swollen,  mesopleura 
large,  triangular.   (See  couplet  56) A  few  CLEONYMID-fli 

67.  Hind  tibiae  with  a  single  apical  spur.    (See  couplet  47). 

A  few  PTEROMALIDjE 
Hind  tibiae  with  two  apical  spurs 68 

68.  Pronotum  wide,  quadrate.    (See  couplet  55). 

A  few  EURYT6MID^E 

Pronotum  narrow,  usually  narrowed  in  front  or  transversely  linear. 

(See  couplet  56) A  few  MISCOGASTRID^E 

69.  Abdominal  petiole  cylindrical,  rarely  very  short;  abdomen  much 

compressed;  antennae  frequently  swollen  apically  or  clavate   .70 

Abdominal  petiole,  if  well  developed,   arcuate,  or  curved   toward 

the  tip,  rarely  compressed;  antennae  never  enlarged  apically    .  .  .71 

70.  Tergites  meeting  along  the  venter  and  completely  enclosing  the 

sternites.   (See  couplet  40) A  few  FIGiTLEhE 

Tergites  not  meeting  along  the  venter;  all,  or  nearly  all  the  sternites 
visible.  (See  couplet  41) Some  CYNfPIDyE 

71.  Second  and  third  tergites  immovably  united;  antennae  with  more 

than  twenty-four  joints.   (See  couplet  31).  A  few  BRAC6NID.& 

Second  and  third  tergites  freely  movable  like  the  other  segments; 

very  rarely  indistinctly  separated 72 

72.  Abdominal  petiole  rather  suddenly  broadened  and  bent  downward 

near  the  tip,  its  spiracles  placed  well  beyond  the  middle.    (See 

couplet  30) A  few  ICHNEUM6NID^ 

Abdominal  petiole  very  short  or  not  of  this  conformation;  very 
small  black  species.  (Some  apterous  Aphidiinae).  (See  couplet 
31)  A  few  BRAC6NIM: 

73.  Pronotum    extending   entirely    or   almost   back    to   the   tegulae,    its 

hind  angles  usually  not  lobed,  or  the  tegulae  absent;  trochanters 

occasionally  two-jointed    . . . ." 74 

Pronotum  shortened  (rarely  extended  in  front  as  a  neck),  more 
or  less  collar-shaped  (Figs.  891,  925),  not  extending  back  on  the 
sides  to  the  tegulae,  although  each  posterior  angle  is  produced 
to  form  a  lobe;  trochanters  always  one-jointed 126 

74.  First  segment  of  abdomen  forming  a  scale  or  node  (Figs.  992,  923, 
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924,  926)  or  the  first  and  second  nodiform,  and  clearly  separated 
both  above  and  below  from  the  gaster,  or  remainder  of  the 
abdomen    75 

First  segment  of  abdomen  not  scale-like;  if  nodiform  and  separated 
from  the  gaster  by  a  constriction,  the  second  segment  forms  a 
part  of  the  gaster  and  is  not  separated  from  it  both  above  and 

below    76 

75.  Hypopygium  of  male  with  an  upturned  spine;  female  wingless,  but 
not  dimorphic,  without  sterile  worker  caste;  female  with  suture 
between  mesonotum  and  pronotum,  but  without  suture  or  im- 
pression between  mesonotum  and  metanotum  or  propodeum. 
Insects  not  living  in  colonies.    (Apterogyna,  Afr.,  As.). 

APTEROGYNIDjE 

Hypopygium  of  male  without  an  upturned  spine;  female  dimorphic, 
the  sterile  form  (worker)  wingless,  with  the  thoracic  sutures  lost 
or  much  reduced;  the  fertile  form  with  the  thoracic  sutures  all 
present;  lower  posterolateral  corners  of  alitrunk  (metapleura)  each 
with  a  gland,  usually  indicated  by  the  presence  of  a  distinct  bulla; 
external  opening  of  gland  with  a  dense  fringe  of  short  fine  hairs. 
Insects  living  in  colonies.  Ants.  (FORMICdIDEA,  HETER6- 
GYNA)  FORMICIDjE  x 

a.  Apex  of  gaster   (body  of  abdomen)   with  a  small   funnel-shaped 

circlet  of  hairs  surrounding  the  opening  of  the  poison  gland. 
(Fig.  923).  (Prenolepis,  cosmop.;  Lasius,  Formica,  Holarc; 
Polyrhachis,  Old  World  tropics;  Camponorus  (Wood-ants),  cos- 
mop.)    FORMICINLE 

Apex  of  gaster  with  a  slit-shaped  orifice  and  without  such  funnel- 
shaped  tuft   b 

b.  Sting  vestigial,  not  sclerotized  (except  Aneuretus);  abdominal  ped- 

icel consisting  of  a  single  segment;  no  constriction  between  the 
second  and  third  abdominal  segments;  species  producing  a  secre- 
tion of  aromatic  rancid  odor.  (Dolichoderus,  cosmop.;  Dorymyr- 
mex,  Iridomyrmex  (/.  humilis,  Argentine  ant),  widespread). 

DOLICHODERINjE 
Sting  developed,  sometimes  very  small,  but  capable  of  being  ex- 
serted.  Petiole  of  abdomen  (pedicel)  either  consisting  of  two 
joints,  or  with  the  first  segment  forming  a  node  and  the  second 
and  third  separated  by  a  strong  (very  rarely  weaker)  constric- 
tion     c 

c.  Pedicel  of  two  segments,  the  petiole  and  postpetiole   (Fig.  922); 

1  The  ants  form  a  very  extensive,  widespread,  and  dominant  family  divisible  into 
a  number  of  well-marked  subfamilies,  several  of  which  are  undoubtedly  of  equal  rank 
with  many  of  the  families  recognized  in  other  groups.  A  table  for  their  separation  is 
given  below,  modified  from  a  key  by  Wheeler. 
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frontal   carinae    usually   separated    from   each    other;    copulatory 

organs  of  male  almost  always  exserted d 

Pedicel  consisting  of  a  single  segment,  more  rarely  of  two,  but  in 
this  case  the  frontal  carinae  are  very  close  to  each  other  and  do 
not  cover  the  insertions  of  the  antennae  (Dorylinae)  or  the  man- 
dibles are  linear  and  denticulate  {Myrmecia) e 

d.  Antennae  12-jointed  in  worker,  female  and  male;  clypeus  not  pro- 

longed back  between  the  frontal  carinae,  its  posterior  margin 
rounded;  fore  wings  almost  always  with  two  closed  cubital  cells; 
one  of  the  tibial  spurs  on  the  middle  and  hind  legs  pectinate; 
ocelli  almost  always  present  in  the  worker.  (Pseudomyrmex 
{—Pseudomyrma),  neotrop.;  Pachysima,  Viticicola,  Afr.) 

PSEUDOMYRMICilNLE 
Clypeus  almost  always  prolonged  between  the  frontal  carinae;  if 
not,  the  spurs  of  the  middle  and  hind  tibiae  are  simple  or  absent, 
or  the  antennae  are  11-jointed  in  the  worker  and  female,  12-jointed 
in  the  male,  and  the  fore  wings  have  one  closed  cubital  cell. 
(Pogonomyrmex  (Agricultural  ants),  Am.;  Myrmica,  Holarc, 
Indo-Mal.;  Pheidole,  Monomorium,  tropicopolitan;  Solenopsis 
(S.  geminata,  Fire  ant),  cosmop.;  Atta  (Leaf-cutter  ants),  Neo- 
trop.)     MYRMICINjE 

e.  Frontal  carinae  very  close  to  each  other;  almost  vertical,  not  at  all 

covering  the  antennal  insertions;  abdominal  pedicel  of  one  or 
two  segments;  genitalia  of  male  almost  always  completely  re- 
tractile.  Legionary  and  Driver  ants  (Fig.  927).   (Dorylus,  JEnic- 

tus,  Old  World  tropics;  Eciton,  Neotrop.) DORYLlNiE 

Frontal  carinae  separated  or  close  together,  in  the  latter  case  being 
dilated  anteriorly  to  form  an  oblique  or  horizontal  lamina,  which 
covers  in  part  the  insertion  of  the  antennae;  abdominal  pedicel 
almost  always  of  a  single  segment.  Genitalia  of  male  incom- 
pletely retractile.  (Fig.  924).  (Pachycondyla,  Neotrop.;  Myrmecia 
(Bull-dog  ants),  Austr.;  Stigmatomma,  widespr.;  Ponera,  cos- 
mop.;  Cerapachys;  Odontomachus,  tropicopolitan).  (Including 
CERAPACHYlNAl) PONERiN^ 

76.  Winged    77 

Wingless,  or  with  the  wings  much  reduced  in  size 108 

77.  Hind  wings  without  distinct  venation   and   with   no   closed   cells; 

usually  small  or  minute  insects.   (See  couplet  144) 78 

Hind  wings  with  a  distinct  venation  and  with  at  least  one  closed 
cell     92 

78.  Antennae  inserted  far  above  the  clypeus  on  a  frontal  shelf  or  strong 

prominence;  small  or  minute,  never  large  species 79 

Antennae  not  inserted  on  a  frontal  shelf  or  strong  prominence,  aris- 
ing just  above  the  clypeus  or  near  the  middle  of  the  face 80 
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79.  Wing  venation  very  incomplete;  radial  cell  if  indicated  very  small, 
cubital  vein  (R4-I-R5+M1)  entirely  wanting;  antennae  11-  to 
14-jointed,  usually  strongly  clavate  in  the  female.  (Fig.  932). 
(Paramesius,  Spilomicrus,  Galesus,  Phaenopria,  Trichopria,  cos- 
mop.;  Hoplopria,  Am.) DIAPRilD^ 

Wing  venation  more  complete;  radial  cell  large,  but  not  always 
completely  closed;  cubital  vein  well  developed  except  at  apex; 
antennae  of  males  10-jointed,  of  females  13-jointed.  (Embolemus, 
(=Pedinomma),  Eur.;  Myrmecomorphus,  Eur.,  N.  Am.;  Am- 
pulicimorpha,  N.  Am.) EMBOLfiMIDjE 


Figs.  922-927.   Hymenoptcra 

922.  Myrmica,  profile  view  of  thorax  and  base  of  abdomen;  1,  2,  basal  nodes  of  abdo- 

men (first  and  second  segments);  3,  third  abdominal  segment.    Formicidae. 

923.  Camponotus,  lateral  outline  of  body  (Wheeler)  Formicidae. 

924.  Ponera,  female.    1,  node  or  basal  segment  of  abdomen  (Wheeler)  Formicidae. 

925.  Chlorion,  thorax  from  above.    P,  pronotum;  M,  mesonotum;  5,  scutellum;  T, 

tegula  (Fernald)  Sphecidae. 

926.  Phyracaces,  male  (Wheeler)  Formicidae. 

927.  Eciton,  female  (Emery)  Formicidae. 


80.  Antennae  composed  of  fourteen  joints  or  more 81 

Antennae  composed  of  thirteen  joints  or  less 84 

81.  Basal  joint  of  hind  tarsi  much  shorter  than  the  following  joint; 

first  abdominal  segment  as  long  as  the  head  and  thorax  together; 
abdomen  very  long,  filiform  and  composed  of  equal  segments 
in  the  female;  clavate  in  the  male;  large  insects.  (Fig.  930). 
(Pelecinus,  Am.) PELECiNIDiE 
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Basal  joint  of  hind  tarsi  longer  than  the  second  joint;  abdominal 
petiole  very  much  shorter 82 

82.  Head  elongate;  antennae  22-  to  40-jointed,  inserted  at  the  anterior 

margin  of  the  head;  females  wingless.  A  small,  widespread 
group  of  rare  insects.    (Sclerogibba,  Mystrocnemis,  Cryptobethy- 

lus)   SCLEROGfBBIDiE 

Head  short,  broader  than  long;  antennae  14-  or  15-jointed  inserted 
at  the  middle  of  the  face,  far  above  the  clypeus 83 

83.  Basal  vein  complete;  antennae   14-jointed;  abdomen  strongly  com- 

pressed.  (Ropronia,  N.  Am.,  China)  ROPRONIIMI 

Basal  vein  incomplete,  its  anterior  portion  wanting;  antennae  15- 
jointed;  abdomen  not  compressed.    (Helorus,  Eur.,  N.  Am.). 

HELORIDjE 

84.  Mandibles    very   short,   with   three   large   teeth,   widely    separated 

and  not  meeting  when  closed;  when  open,  the  tips  are  directed 
laterally;  abdomen  with  only  two  (female)  or  four  (male)  visible 
tergites,  the  first  covering  most  of  the  abdomen;  sting  very  long, 
extended  forward  beneath  the  body.   (Fig.  928).  A  single  species. 

(Vanhornia,  N.  Am.)   VANHORNIID/E 

Mandibles  in  normal  position,  their  dps  opposing  when  closed    .85 

85.  Antennae  inserted  at  the  middle  of  the  face,   13-jointed  in  both 

sexes;  fore  wings  with  a  broad  stigma  and  a  closed,  usually  very 
small,  radial  cell;  abdomen  with  a  short  cylindrical  petiole, 
the  second  segment  much  longer  than  the  others.  (Fig.  931). 
(Proctotrypcs    (Serphus),    Phaenoserphus,    widespr.;    Exalldnyx, 

Holarc).   (SERPHID/E)  PROCTOTRYPID^E 

Antennae  inserted  near  the  mouth,  close  to  the  margin  of  the  clyp- 
eus   86 

86.  Hind  wing  with  a  lobe  at  the  anal  angle,  separated  by  a  deep,  slit- 

shaped  notch;  if  the  lobe  and  notch  are  inconspicuous,  the  body 

is  metallic  in  color 87 

Hind  wing  very  narrow  without  anal  lobe  or  slit-shaped  notch   .90 

87.  Abdomen  with  two  to  four,   rarely   five  dorsal  segments;   venter 

concave;  propodeum  laterally  with  sharp  keels  or  teeth;  prothorax 
large,  its  posterior  corners  often  distinctly  separated  from  the 
tegulae;  ovipositor  tubular,  extensile,  several-jointed;  last  large 
tergite  frequently  dentate;  antennae  13-jointed;  body  usually  with 
coarse  sculpture  and  of  metallic  color.  Cuckoo-wasps.  (Fig.  933). 
(Chrysis,  cosmop.;   Parnopes,  Ellampus,  Hedychrum,   widespr.; 

AUocoelia,  S.  Afr.)  - CHRYSfDID^E 

Abdomen  with  six  to  eight  visible  segments,  very  rarely  with  only 
four  or  five;  venter  convex;  body  rarely  with  any  coarse  sculp- 
ture    88 

88.  Antennae    10-jointed   in  both  sexes;  front  tarsi  of  female   usually 

pincers-shaped  (Fig.  937);  head  broad,  transverse,  or  subquadrate; 
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female  frequently  apterous  with  the  thorax  nodose.  (Figs.  937, 
938).  (Dryinus,  Gonatopus,  Anteon,  cosmop.;  Aphelopus,  Eur., 
N.  Am.;  Bocchus,  N.  Am.;  Paradryinus,  Austr.)  .  .  DRYiNID^E 
Antennae  12-  to  13-jointed;  front  tarsi  simple;  head  elongate  or 
rounded    89 


Figs.  928-934.   Hymenoptera 

928.  Vanhornia  (Crawford)   Vanhorniidae. 

929.  Ceraphron,  head  and  antennae.    Ceraphronidae. 

930.  Pelecinus,  wings.  Pelecinidse. 

931.  Proctotrypes  (Brues)  Proctotrypidae. 

932.  Loxotropa,  antenna.   Diapriidae. 

933.  Chrysis,  wings.   Chrysididae. 

934.  Telenomus.   Scelionidae. 

89.  Anal  lobe  of  hind  wing  conspicuous;  abdomen  with  seven  or  eight 

visible  dorsal  segments;  head  usually  elongate,  oblong;  small, 
usually  black  or  bronzed  species,  the  females  sometimes  wingjess. 
(Bethylus,  Mesitius,  Perisierola,  widespr.;  Sierola,  Hawaii;  Pristo- 
cera,  £pyris  (s.  lat.),  Scleroderma,  Goniozus,  cosmop.). 

BETHtLIDiE 

Anal  lobe  of  hind  wing  not  conspicuous,  separated  by  a  minute 
notch;  abdomen  with  at  most  six  segments  visible  from  above. 
(Cleptes,  Eur.,  Am.;  Mesitiopterus,  Nearc.)  CLfiPTID^ 

90.  Abdomen  acute,  or  sharply  margined  along  the  sides .91 

Abdomen  rounded  on  the  sides;  wings,  when  present,  with  the 

radial  vein  developed,  but  not  complete,  leaving  the  radial  cell 
open;  no  postmarginal  vein.  (Fig.  929).  (Ceraphron  (Calliceras), 
Lygocerus,  Conostigmus,  cosmop.;  Megaspilus,  Holarc).  (CAL- 
LlCERATlDAi)   CERAPHR6NID^ 

91.  Antennae  ten-jointed,  rarely  with  fewer  joints,  but  never  more;  front 

wings  without  marginal  or  stigmal  vein  and  usually  without  a 
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92. 


subcostal  vein  also.   (Platygaster  (including  Polygnotus),  cosmop.; 
Inostemma,  Leptacis,  Amblyaspis,  Eur.,  Am.). 

PLATYGASTRID^E 

Antennae  twelve-  or  eleven-jointed  (if  rarely  seven-  or  eight-jointed, 
the  club  is  unjointed,  or  if  ten-jointed,  the  stigmal  vein  is  present); 
marginal  and  stigmal  veins  usually  present.  (Fig.  934).  (Phanu- 
rus,  Telenomus,  Caloteleia,  Scelio,  cosmop.;  Teleas,  Prosacantha, 

Hadronotus,  widespr.;  Gryon,  Eur.,  Am.) SCELlONIDiE 

Antennae  composed  of  fourteen  or  more  joints 93 

Antennae  with  never  more  than  thireeen  joints;  twelve-jointed  in 
the  female  and  thirteen-jointed  in  the  male,  except  in  rare  in- 
stances when  the  number  may  be  reduced.  (VESPOIDEA)    .  .  .95 


Figs.  935-938.  Hymenoptera 

935.  Seminota  (Schultz)  Trigonalidje. 

936.  Belyta  (Fouts)  Belytida?. 

937.  Gonatopus,  front  tarsus  of  female.  Dryinidje. 

938.  Gonatopus  (Misra)  Dryinidae. 


93.  Mandibles  with  four  teeth,  head  large,  quadrate;  antennae  with  at 
least  16  joints,  usually  more;  hind  wing  with  two  large  closed 
cells;  moderate-sized,  often  brillliantly  colored  species.  (Fig.  935). 
(Trigonalys,  Palaearc;  Lycogaster,  Am.,  E.  Ind.;  Tapinogalos, 
N.  Am.,  S.  Afr.;  Seminota,  Neotrop.;  Bareogonalos,  N.  Am.). 

trigonAlid^: 
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Mandibles  with  not  more  than  three  teeth;  antennae  14-  or  15- 
jointed    94 

94.  Fore  wing  with  a  closed  discoidal  cell;  apex  of  propodeum  extend- 

ing back  beyond  the  insertion  of  the  hind  coxae;  antennae   not 
inserted  on  a  large  frontal  prominence.    (See  couplet  27). 

MONOMACHID^E 
Fore  wing  always  without  a  closed  discoidal  cell;  propodeum  not 
extended  back  beyond  the  insertion  of  the  hind  coxae;  antennae 
inserted  on  a  conspicuous  frontal  shelf  or  prominence;  small 
black  or  brownish  species.  (Fig.  936).  (Belyta,  Oxylabis,  Aclista, 
widespr.;  Pantoclis,  cosmop.;  Leptorhaptus,  Holarc). 

BELYTIDiE 

95.  First  discoidal  cell  shorter  than  the  submedian  cell  (usually  very 

much  so);  fore  wings  very  rarely  folded;  solitary  species,  never 

living  in  colonies 96 

First  discoidal  cell  very  long,  as  a  rule  much  longer  than  the  sub- 
median  cell;  fore  wing  almost  always  folded  longitudinally  when 
in  repose;  frequently  social  species,  living  in  colonies.  (Figs.  940, 
941,  944,  946)  VESPID.E  x 

a.  Transverse    median    vein   in    hind    wing   straight   or    curved,    not 

angulate;  fore  wing  with  two  or  three  cubital  cells,  the  marginal 

cell  always  truncate  at  apex;  antennae  usually  strongly  clavate   .     b 

Transverse  median  vein  angulate;  antennae  not  noticeably  swollen 

apically  d 

b.  Anal  lobe  of  hind  wing  elongate,  more  than  half  as  long  as  the 

submedian  cell.    (Euparagia,  N.  Am.) EUPARAGIIN^E 

Anal  lobe  of  hind  wing  small,  circular  or  oval,  much  less  than  half 
as  long  as  the  submedian  cell c 

c.  Discoidal  vein  in  hind  wing  obsolete  or  entirely  absent.    (Masaris, 

Palaearc;  Pseudomasaris,  N.  Am.;  Trimeria,  Neotrop.;  Masariella, 

Ceramius,  Ceramioides,  Afr.;  Paragia,  Austr.)        MASARIDlNiE 

Discoidal  vein  in   hind  wing   present,   fully   developed.     (Gayella, 

Paramasaris,  Neotrop.,  N.  Am.) GAYELLlN/E 

d.  Second  and  third  cubital  cells  each  receiving  a  recurrent  nervure. 

(Raphiglossa,  Palaearc,  Afr.)  RAPHIGLOSSlNiE 

Second  cubital  cell  receiving  both  recurrent  nervures e 

e.  Mandibles  short  and  broad,  obliquely  truncate  and  toothed  at  the 

apex,  folding  above  one  another  under  the  clypeus  or  very  slightly 

crossing     f 

Mandibles  more  or  less  elongate  and  knife-like,  either  crossing  each 
other  or  extended  forward  to  form  a  beak,  their  inner  margins 
more  or  less  toothed  or  notched j 

1  This  varied  and  extensive  family  is  divisible  into  several  groups,  some  of  which 
were  formerly  regarded  as  families,  but  now  more  generally  as  of  only  subfamily  rank. 
A  key  to  these,  revised  by  Prof.  Bequaert,  is  given  below. 
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f.  Tarsal  claws  bifid  or  toothed;  middle  tibiae  with  one  or  two  spurs; 

clypeus  broadly  truncate  at  apex;  solitary  wasps.  (Zethus,  cos- 
mop.;  Labus,  Afr.,  Indo-mal.) ZETHIN/E 

Tarsal  claws  simple;  middle  tibiae  with  two  spurs,  very  rarely  with 
one;  true  social  wasps,  living  in  colonies,  the  females  often  dimor- 
phic as  fertile  females  and  sterile  workers g 

g.  Clypeus  broadly  truncate  and  more  or  less  emarginate  at  the  apex; 

first  abdominal  tergite  vertically  truncate  anteriorly;  hind  wing 
without  a  lobe  at  the  anal  angle,  the  basal  third  strongly  narrowed. 
Hornets;  Yellow-jackets.  (Vespa,  Vespula,  Palaearc,  Nearc,  Indo- 
mal.)  VESPIN^ 

Clypeus  pointed  at  the  apex,  rarely  rounded  or  straight,  in  which 
case  the  first  abdominal  tergite  is  not  vertically  truncate;  hind 

wing  usually  with  a  lobe  at  the  anal  angle h 

h.  Second  abdominal  segment  broadly  bell-shaped,  its  tergite  and  ster- 
nite  completely  or  for  the  most  part  fused;  first  segment  much 
narrower  than  the  second;  extensory  muscle  of  the  abdomen 
inserted  on  the  propodeum  in  a  narrow  and  much  compressed 
slit.     (One    genus,    Ropalidia    (=  lcaria),    Afr.,    Indo-Austr.). 

(RHOPALIDIlNrf)  ROPALIDIIN/E 

Second    abdominal   segment   of   the   usual   shape,   its   tergite   and 

sternite   freely   articulated i 

i.  Extensory  muscle  of  the  abdomen  inserted  on  the  propodeum  in  a 
narrow  and  much  compressed  slit;  first  abdominal  segment  never 
narrowed  into  a  stalk;  antennae  always  of  12  joints  in  the  female 
and  13  in  the  male.   (Polistes,  cosmop.;  Gyrostoma,  oriental). 

POLISTIN^E 
Extensory  muscle  of  the  abdomen  inserted  on  the  propodeum  in  a 
broad,  oval  cavity;  first  abdominal  segment  often  stalk-like;  an- 
tennae with  11  or  12  joints  in  the  female  and  12  or  13  in  the  male. 
(Polybia,  Chartergus,  Neotrop.;  Mischocyttarus,  Nectarina,  N. 
Am.,  Neotrop.;  Belonogaster,  Afr.;  Polybioides,  Afr.,  oriental). 

POLYBIlN,£ 
j.  Middle  tibiae  with  one  apical  spur  (very  rarely  two  or  none); 
clypeus  broadly  rounded,  truncate  or  emarginate  at  tip  (very 
rarely  pointed).  A  large  cosmopolitan  group.  (Eumenes,  Ody- 
nerus,  Symmorphus,  Ancistrocerus,  Pterochilus,  cosmop.;  Synagris, 
Afr.;  Pachymenes,  widespr.;  Monobia,  N.  Am.,  Neotrop.). 

EUMENINjE 
Middle  tibiae  with  two  spurs;  clypeus  projecting  in  a  round  or  sharp 
point.    (Stenogaster  (=Ischnogdster),  Indo-Austr.). 

STENOGASTRINjE 

96.   Flagellum  of  antennae  bare  or  with   very   short   pubescence,   not 

clothed  with  conspicuous  hairs 97 

Flagellum  clothed   with   conspicuous  hairs,  as  long  as,  or  much 
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longer  than  the  width  of  the  antennal  joints.  (Plumarius  (  =  Ko- 
nowiella),  Chile,  Argentina;  Myrmecopterina  (  =  Archihymen), 
S.  Afr.).    (KONOWIELLIDAz,  ARCH1HYM&NID/E). 

PLUMARlIDiE 

97.  Mesopleura  divided  by  an  oblique  suture  into  a  lower  and  upper 

part;  legs,  including  the  coxae  very  long;  hind  femora  unusually 
long;  middle  tibiae  with  two  spurs.  Spider  hunting  wasps. 
Pompilus  (=Psatnm6chares),  Pepsis  (Tarantula  hawks),  Cero- 
pales,  Agenia,  widespr.).    (CEROPALID/E,  PSAMMOCHAR- 

IDM)    POMPlLIDiE 

Mesopleura  not  thus   divided;   legs   shorter,   the   hind   femora   not 
usually  extending  to  the  apex  of  the  abdomen 98 

98.  Meso-  and  metasternum   forming  together   a   flat  plate   which   is 

divided  by  a  transverse,  more  or  less  sinuous  suture,  and  over- 
lies the  bases  of  the  four  posterior  coxae;  wing  membrane,  beyond 
the  closed  cells,  finely  longitudinally  wrinkled;  hypopygium  of 
male  with  three  spines.  Large,  usually  brightly  colored  wasps. 
(Scolia,  Campsomeris  (  =  Elis,  auctt.),  cosmop.,  mainly  trop.). 

SCOLIID,E 


Figs.  939-946.  Hymenoptera 

939.  Paniscomima,  wings  (Enderlein)  Rhopalosomatidac. 

940.  Vespa,  head  in  front  view  (Schmiedeknecht)  Vespidae. 

941.  Vespa,  wings.  Vespidae. 

942.  Sphaerophthalma,  wings.  Mutillidae. 

943.  Elis,  wings  of  female.  Tiphiidx. 

944.  Polistes,  lateral  view  of  thorax  (Bequaert)  Vespidz. 

945.  Elis,  wings  of  male.   R,  radial  or  marginal  cell;  Ci,  C2,  C3,  cubital  or  submar- 

ginal  cells;  Di,  D2,  D3,  discoidal  cells;  M,  median  cell;  SM,  submedian  cell. 
Tiphiidae. 

946.  Eumenes,  wings.   Vespidae. 
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Meso-  and  metasternum  not  forming  such  a  plate  overlying  all 
four  posterior  coxae;  sometimes  provided  with  a  pair  of  thin 
backwardly  directed  plates  or  laminae  which  overlie  the  bases  of 
the  middle  coxae 99 

99.  Joints  of  antennal  flagellum  long  and  slender,  each  bearing  at  the 

apex  two  slender  spines;  joints  of  tarsi  broadened  and  deeply 
lobed  (female);  hind  wing  with  a  prominent  anal  lobe  and  a 
deep  axillary  incision  (Fig.  939).  (Rhopalosoma,  Am.,  Madagas- 
car; Paniscomima,  Afr.;  Hymenochimaera,  India;  Rogezia,  Mada- 
gascar)      RHOPALOSOMATID^ 

Joints  of  antennal  flagellum  not  spined  at  tip,  tarsi  simple 100 

100.  Mesosternum  with  two  laminae  that  overlie  or  project  between  the 

bases  of  the  middle  coxae  and  usually  extend  to  the  mid-line  where 

they  are  separated  by  a  median  suture 101 

Mesosternum  simple,  without  appendages  behind,  or  with  the 
laminae  reduced  to  a  pair  of  minute  tooth-like  projections.  .  .  .  104 

101.  Ocelli  small  102 

Ocelli  very  large;  nocturnal  insects  (males).    (Chyphotes,  Am.). 

(See  couplet  105)   A  few  MUTlLLIDiE 

102.  Males   with   apex  of  abdomen   terminating   in   a   single   strongly 

upcurved  spine  (if  there  are  8  ventral  abdominal  segments  and 
the  pygidium  is  not  deeply  emarginate,  see  Dimorphothynnus 
and  Rhagigaster  in  the  Thynnidae);  females  with  a  deep  con- 
striction between  the  first  and  second  ventral  abdominal  segments. 
(Figs.  943,  945).  (Tiphia,  cosmop.;  Paratiphia,  Am.;  Elis  {  =  My- 
zine),  widespr.;  Pterombrus   (=Engycystis),  Am.).    (Including 

PTER6MBR1D&  and  MYZINID/E)  TIPHlID^E 

Males  with  apex  of  abdomen  not  terminating  in  a  single  strongly 
upcurved  spine  (except  Dimorphothynnus  and  Rhagigaster), 
otherwise  armed  or  without  spines;  females  (of  Anthoboscd) 
without  a  deep  constriction  between  the  first  and  second  ventral 
abdominal  segments 103 

103.  Pygidium  of  male  of  various  forms,  with  or  without  spines;  an- 

tennae of  male  generally  inserted  under  a  frontal  prominence, 
their  sockets  facing  anteriorly  or  laterally  instead  of  dorsally; 
wing  venation  of  male  complete  and  extending  out  to  the  tips 
of  the  wings,  three  closed  cubital  cells,  the  first  usually  divided 
at  least  partially  by  a  spur  from  the  first  intercubitus;  female 
wingless.  (Diamma,  Rhagigaster,  Dimorphothynnus,  Austr.; 
Elaphroptera,  Encyrtothynnus,  S.  Am.;  Glyptometopa,  N.  Am.). 

THYNNID^: 
Pygidium  of  male  unarmed;  antennae  of  male  not  inserted  under  a 
frontal  prominence,  their  sockets  facing  dorsally;  female  winged. 
(Anthobosca,  S.  Am.,  Austr.;  Lalapa,  Nearc). 

ANTHOB6SCIDiE 
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104.  Hind  wing  with  a  prominent  separated  lobe  at  the  anal  angle     .106 
Hind  wing  without  a  lobe  at  the  anal  angle,  at  most  with  an  obtuse 

emargination  at  the  posterior  basal  angle 105 

105.  Cubital    vein    in    hind    wing    originating    beyond    the    transverse 

median  vein;  second  abdominal  segment  separated  from  the  first 
by  a  strong  constriction  both  above  and  below;  female  winged. 
(Sierolomorpha,  Nearc,  Hawaii)  SIEROLOMORPHID^E 
Cubital  vein  in  hind  wing  not  originating  beyond  the  transverse 
median  vein;  body  almost  always  conspicuously  pilose  (Fig.  942); 
female  wingless.  Velvet  ants.  A  widespread  family  occurring 
mainly  in  desert  regions.  (Mutilla,  Palaearc,  Ethiop.,  oriental; 
Dasymutilla,  Photopsis,  Am.;  Traumatomutilla,  Neotrop.;  Ephu- 
tomorpha,  Austr.)   MUTtLUDJE 

106.  Abdomen  with  the  several  segments  separated  by  strong  constric- 

tions (males)  107 

Abdomen  without  such  constrictions,  except  between  the  first 
and  second  segments;  hypopygium  of  male  unarmed;  female 
winged;  sting  long,  enclosed  in  a  tubular  organ  at  base;  body 
bare,  marked  with  yellow  or  white.  (Sapyga,  widespr.;  Eusa- 
pyga,  Am.)  SAPYGID^E 

107.  Hypopygium  of  male  armed  with  a  strong,  upcurved  spine;  female 

wingless,  the  thorax  constricted  into  three  parts.   (Methoca,  wide- 
spr.; Dryinopsis,  E.  Ind.) METH6CID^ 

Hypopygium  of  male  unarmed;  female  wingless,  the  thorax  divided 
into  two  parts  by  a  transverse  suture.    (Myrmosa,  Holarc). 

MYRMOSID^E 

108.  Thorax  clearly  divided  above  into  three  parts  by  sutures  or  sharply 

defined  constrictions,  or  into  two  by  a  constriction;   scutellum 

nearly  always  present 109 

Thorax  with  only  one  dorsal  sclerite,  or  with  two  separated  by  a 
suture;  no  scutellum 124 

109.  Antennae  with  22  joints  or  more.   (See  couplet  82). 

Females  of  the  SCLEROGfBBID^ 
Antennae  with  15  joints  or  less 110 

110.  Antennae  inserted  on  a  frontal  shelf  or  strong  prominence Ill 

No  shelf  or  strong  prominence  at  the  base  of  the  antennae 113 

111.  First   segment   of   the   abdomen   forming   a   distinctly    separated 

petiole     112 

Abdomen  without  a  distinctly  separated  petiole.    (See  couplet  79). 

Some  EMBOLfiMIDiE 

112.  Antennae  usually  12-jointed.   (See  couplet  79). 

Some  females  of  the  DIAPRlIDiE 
Antennae  usually  15-jointed.   (See  couplet  94). 

Some  females  of  the  BELYTID^E 

113.  Abdomen  acute  or  sharply  margined  along  the  sides 114 
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Abdomen  without  an  acute  or  sharply  margined  edge  along  the 
sides     115 

114.  Antennae  12-  or  11-jointed  (if  rarely  7-  or  8-jointed,  the  club  is 

unjointed).   (See  couplet  91). 

A  few  females  of  the  SCELIONID/E 

Antennae    10-jointed,   rarely   with    fewer   joints,   but    never   more. 

(See  couplet  91) A  few  males  of  the  PL ATYG ASTRIDE 

115.  Antennae  inserted  low  down,  next  to  the  border  of  the  clypeus     116 
Antennae  inserted  at  the  middle  of  the  face,  far  above  the  clypeus. 

(Paracodrus).   (See  couplet  85). 

A  few  females  of  the  PROCTOTRYPIDjE 

116.  Antennae  10-  or  11-jointed 117 

Antennae  12-  or  13-jointed 118 

117.  Front  tarsi  of  female  pincers-shaped;  antennae  of  male  10-jointed. 

(See  couplet  88)  Some  DRYINID^ 

Front  tarsi   of  female   not   pincers-shaped;   antennae   of   male    11- 
jointed.   (See  couplet  90) Some  CERAPHRONID^ 

118.  Head  elongate,  usually  distinctly  longer  than  wide;  thorax  divided 

by  sutures,  or  if  divided  by  constrictions,  the  head  is  much  longer 

than  wide.  (See  couplet  89).  A  few  females  of  the  BETHYLIDjE 

Head  almost  always  oval,  slightly  broader  than  high 119 

119.  Abdomen  with  only  four  visible  tergites.   (See  couplet  62). 

ALIENID.E 
Abdomen  normal,  with  six  to  eight  visible  tergites 120 

120.  Wings  present,  though  greatly  reduced  in  size;  tegulae  normally 

developed;  thorax  of  normal  form,  divided  by  sutures 121 

Wings  absent;  tegulae  indicated  only  as  minute  tubercles;  thorax 
generally  of  abnormal  form,  often  divided  by  constrictions.  .  .  .122 

121.  Antennae  13-jointed.    (See  couplet  105). 

A  very  few  males  of  the  MUTfLLIDiE 
Antennae  12-jointed.   (See  couplet  97). 

A  very  few  females  of  the  POMPILID^E 

122.  Mesosternum  simple,  without  laminae  that  overlie  or  project  be- 

tween the  bases  of  the  middle  coxae.   (See  couplet  107). 

Females  of  the  METH6CID^ 

Mesosternum  with  two  laminae  that  overlie  or  project  between  the 

bases  of  the  middle  coxae 123 

123.  Abdomen  with  a  distinct  cylindrical  petiole  consisting  only  of  the 

sternite,  the  first  tergite  capping  its  posterior  end.    (See  couplet 

101)  (Females  of  Chyphotes) MUTfLLID^E,  part 

Abdomen  not  petiolate;  femora  compressed.  (See  couplet  103). 

Females  of  the  THYNNIDjE 

124.  Pronotum   separated    from    the    remainder   of   the    thorax    by    a 

suture    125 
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Pronotum  fused  with  the  remainder  of  the  thorax,  the  entire  thorax 
without  sutures  above.   (See  couplet  105). 

Females  of  the  MUTfLLIDiE 

125.  Ocelli  present.   (See  couplet  107).  Females  of  the  MYRMOSIDjE 
Ocelli  absent.   (See  couplet  101).  Females  of  Brachycistis. 

MUTlLLIDyE,  part 

126.  Antennae  with  12  (female)  or  13  (male)  joints;  very  rarely  with 

12  in  the  male 127 

Antennae  10-jointed  in  both  sexes;  no  closed  cubital  or  discoidal 
cells;  front  tarsi  of  female  often  pincers-shaped.  (See  couplet 
88)  DRYfNIDiE 

950 

947       "%948       %,949     =^C«I& 
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Figs.  947-950.   Hymenoptera 

947,  948,  949.  Hind  legs  of  bees  (Smith)  Apoidea. 

950.    Plumose  or  compound  body-hairs  of  bees  (Smith)  Apoidea. 

127.  Hind  tarsi  slender,  filiform,  the  first  joint  not  broadened  or  thick- 

ened; abdomen  often  petiolate;  all  hairs  on  the  body  simple,  un- 

branched.    (SPHECOIDEA)    128 

Hind  tarsi  with  the  first  joint  thickened  or  flattened,  often  densely 
hairy;  abdomen  always  sessile;  at  least  a  part  of  the  body-hairs 
branched  or  plumose.  Bees.  (Figs.  947,  948,  949,  950,  964,  965). 
(APOIDEA  (ANTH6PHILA))  146 

128.  Middle  tibiae  with  two  apical  spurs,  both  well  developed 129 

Middle  tibiae  generally  with  only  one  well  developed  apical  spur; 

sometimes  with  two  or  none.  When  a  second  spur  is  well  de- 
veloped, the  hind  femora  are  widened  at  the  tip  (Alysson,  Didi- 
neis),  or  the  mandibles  are  emarginate  externally  {Dinetus)  .  .  135 

129.  Mesosternum  produced  into  a  forked   process   posteriorly;   parap- 

sidal  furrows  distinct;  pronotum  usually  long,  conically  produced 
in  front,  usually  with  a  median  groove,  its  posterior  lobes  often 
approaching  close  to  the  tegulae.    (Ampulex,  widespr.;  Rhinopsis, 

Dolichurus,  cosmop.)   AMPULfCID/E 

Mesosternum  not  thus  produced;  parapsidal  furrows  indistinct  or 
wanting    130 

130.  Abdomen  with  a  distinct,  usually  long,  cylindrical  petiole,  which 

at  the  base,  at  least,  consists  only  of  the  sternite.    (Figs.  891,  925, 
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951).  (Chlorion  {  =  Sphex,  auctt.),  Sceliphron  (—Pelopoeus), 
Sphex  (Ammophila),  cosmop.;  Podalonia).1 SPHECIDvE 

Abdomen  sessile  or  subsessile,  never  with  a  slender,  cylindrical 

petiole  131 

131.  Labrum  free,  well-developed,  wider  than  long,  triangular  or  semi- 
circular, extending  beyond  the  clypeus;  sternauli  on  mesopleura 
not  complete.  (Stlzus,  Sphecius,  cosmop.;  Exeirus,  Austr.)  (EX- 
ElRIDA?)   STtZTDM 

Labrum  short,  small,  not  or  scarcely  extending  beyond  the  cly- 
peus. (If  the  second  cubital  cell  is  petiolate  and  the  hind  angles 
of  the  propodeum  are  neither  acute  nor  spined,  see  Exeirus, 
couplet  131)    132 

951         ^-f^~~^   952       ^**^%r-K^\    953 


954 


957 


Figs.  951-960.   Hymenoptera 


951.  Chlorion,  wings.   Sphecidae. 

952.  Eucerceris,  wings.   Cerceridae. 

953.  Bembix,  wings.    Bembicidae. 

954.  Cerceris,  wings.   Cerceridae. 

955.  Tachytes,  wings.   Larridae. 

956.  Gorytes,  wings.   Gorytidae. 

957.  Trypoxylon,  front  view  of  head  (Kohl)  Trypoxylidae. 

958.  Tachytes,  underside  of  thorax.   M,  mesosternum;  P,  its  posterior  process;  C,  coxae 

(Williams)  Larridae. 

959.  Trypoxylon,  wings.    Trypoxylidae. 

960.  Niteliopsis,  antenna  of  female  (Williams)  Larridae. 


132.  Radial  cell  broadly  truncate  at  apex  and  prolonged  as  a  small, 
weakly  defined  cell;  antennae  inserted  near  the  clypeus,  very  close 
to  the  clypeal  suture;  eyes  of  male  usually  very  large  and  con- 

1  As  with  many  names  for  widely  known  genera  of  insects  there  is  much  dis- 
agreement concerning  the  proper  application  of  Sphex,  Chlorion  and  Ammophila. 
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tiguous  above.    (Dimorpha  (=Astata)>  cosmop.;  Diploplectron, 

N.  Am.)  (ASTATlDAi)  DIMORPHID^E 

Radial  cell  not  appendiculate,  pointed  at  apex 133 

133.  Antennae   inserted   very   near   to  the   upper   edge   of  the   clypeus, 

close  to  the  clypeal  suture;  first  segment  of  abdomen  usually  long, 
slender,  nodose  at  apex  and  separated  from  the  second  by  a  dis- 
tinct constriction;   second  cubital  cell   not  receiving  a   recurrent 

nervure.   (Mellinus,  widespr.)  MELLlNIDyE 

Antennae  inserted  on  the  face  well  above  the  margin  of  clypeus; 
first  segment  of  abdomen  broad  and  stout;  second  cubital  cell 
receiving  at  least  one  recurrent  nervure,  usually  two 134 

134.  Sternauli  on  mesopleura  complete,  usually  deep;  second  cubital 

cell  with  a  distinct  upper  side,  not  triangular;  propodeum  rounded; 
thorax  smooth,  not  coarsely  punctate.  (Fig.  956).  (Gorytes,  cos- 
mop.)  gorytim; 

Sternauli  wanting  or  indicated  only  anteriorly;  second  cubital  cell 
triangular  or  petiolate;  propodeum  with  the  upper  hind  angles 
acute  or  produced  as  stout  spines;  thorax  coarsely  punctate. 
(Nysson,  cosmop.)  NYSSONIDyE 

135.  Eyes  deeply  emarginate;  one  clearly  defined  cubital  cell,  abdomen 

petiolate  and  gradually  enlarged  apically  (Trypoxylon,  cosmop.); 
or  two  cubital  cells,  or  three  with  the  second  petiolate  (Pison, 
cosmop.;    Pisonopsis,    Nearc;    Aulacophilus,    Neotrop.).     (Figs. 

957,  959).  (TRYPOXYLON IDA?)  TRYPOXYLID^ 

Eyes  not  deeply  emarginate,  or  if  emarginate,  the  second  of  the 
three  cubital  cells  is  not  petiolate 136 

136.  Fore  wings  with  two  or  three  completely  closed  cubital  cells,  the 

veins  enclosing  them  strong  and  sharply  defined 137 

Fore  wings  with  not  more  than  one  closed  cubital  cell 143 

137.  Labrum   large,   free,   triangularly   elongated   beyond    the   clypeus, 

much  longer  than  wide;  radial  cell  simple,  not  appendiculate  at 
tip;  ocelli  more  or  less  aborted.  (Fig.  953).  (Bembix  (=Bem- 
bex),    cosmop.;    Microbembex,    Bicyrtes    (  =  Bembidula),    Stictia 

{=Monedula),   Steniolia,  Am.)   BEMBfCID^ 

Labrum  small,  usually  entirely  concealed  by  the  clypeus;  radial 
cell  sometimes  with  a  crossvein  clearly  defined;  ocelli,  or  at  least 
the  anterior  one,  perfectly  formed 138 

138.  Abdomen  strongly  constricted  both  above  and  below  between  the 

first  and  second  segments 139 

Abdomen  without  a  strong  constriction  above  between  the  first 
and  second  segments  140 

139.  Mesopleura  with  a  vertical  furrow  which  separates  the  prepectus 

from  the  rest  of  the  mesopleura;  hind  femora  usually  simple  at 
apex.  (Philanthus,  cosmop.;  Trachypus,  Neotrop.;  Aphilanthops, 
Nearc.)    PHILANTHID^E 
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Mesopleura  without  such  a  furrow,  the  prepectus  not  separated; 
hind  femora  with  a  projection  below  at  apex.  (Figs.  952,  954). 
(Cerceris,  cosmop.;  Eucerceris,  Am.) CERCERIDiE 

140.  Hind  femora  produced  below  at  apex  as  a  flattened  tubercle  which 

overlaps  the  base  of  the  tibia;  abdomen  sessile.  (Alysson,  Holarc, 
Neotrop.;  Bothynostethus,  Am.;  Scapheutes,  S.  Am.). 

ALYSS6NID.E 
Hind  femora  simple  at  apex,  without  projection 141 

141.  Marginal  cell  not  appendiculate  and  mandibles  without  an  emar- 

gination  externally;  one,  two,  or  three  submarginal  cells;  eyes  not 
emarginate  on  the  inner  edge.  (Stigmus,  Psen,  Mimesa,  widespr.; 
Pemphredon,  Passalcecus,  Holarc).   (Including  M1MESID/E  and 

PSSNIDrf)  PEMPHREDONIDiE 

Marginal  cell  appendiculate,  or  if  not,  the  mandibles  are  emargi- 
nate externally    142 


965 


Figs.  961-965.   Hymenoptera 


961.  Apis,  head,  at,  antenna;   md,  mandible;  Im,   labrum;   mx,   maxillary   palpus; 

Ip,  labial  palpus;  lb,  labium.    (Cheshire)  Apidae. 

962.  Head  of  long-tongued  bee  (Cockerell). 

963.  Apis,  hind  leg  of  worker  (Smith)  Apidae. 

964.  965.   Hind  legs  of  bees  (Riley). 


142.  Second  cubital  cell  present  and  not  petiolate  above;  upper  ocelli 

usually  aborted  or  deformed.    (Figs.  955,  958,  960).    (Tachytes, 
Larra,  Tachysphex,  cosmop.;  Palarus,  Lyroda,  widespr.;  Dinetus, 

Eur.;  Sericophorus,  Austr.)   LARRIDiE 

Second  cubital  cell  petiolate,  or  rarely  absent;  three  perfectly  formed 
ocelli;  small  species.  (Miscophus,  widespr.;  Plenoculus,  N.  Am.). 
(NITZL1D&)   MISC6PHID^E 

143.  Postscutellum  with  two  scale-like  processes  which   project  back; 
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propodeum  above  with  a  long  spine  or  forked  process;  cubital 
and  discoidal  cells  not  distinctly  separated.    (Oxybelus,  cosmop.; 

Belomicrus,  Holarc.)  OXYBELIDiE 

Postscutellum  and  propodeum  simple,  without  scales  or  spine.  .  144 

144.  Hind  wing  with  distinct  cells 145 

Hind  wings  without  any  closed  cells.  (Nitela,  Eur.).  (See  coup- 
let 142) A  few  MISC6PHID^ 

145.  Radial  cell  appendiculate;  black,  usually  with  yellow   markings. 

(Crabro  (including  Euplilis,  Solenius,  and  many  subgenera),  cos- 
mop.,  mainly  Holarc;  Anacrabro,  N.  Am.)    .  .   CRABRONID^E 
Radial   cell  simple,   not  appendiculate.     (Ammoplanus,   Holarc). 
(See  couplet  141) A  few  PEMPHREDONLDjE 

Apoidea  1 

146.  Face  between  antennae  and  clypeus  with  an  area  below  each  an- 

tenna, defined  by  a  pair  of  vertical  sutures  below  each  antennal 
socket;  tongue  acute,  usually  short ANDRENID.dE 

a.  Radial  cell  pointed  at  dp,  or  very  narrowly  rounded.    (Andrena, 

widespr.,  mainly  Holarc.)    ANDRENlNiE 

Radial  cell  truncate  at  tip,  bent  away  from  the  costal  edge  of  the 
wing   b 

b.  Stigma  not  or  scarely  developed;  tips  of  hind  femora  in  female 

enlarged  and  flattened.   (Oxaea,  Neotrop.) OX/£lNfli 

Stigma  well  developed,  of  large  or  moderate  size;  tips  of  hind 
femora  simple.  (Panurgus,  widespr.;  Perdita,  N.  Am.;  Panur- 
ginus,  Melitturra,  Palaearc) PANURGlNiE 

Face  without  subantennal  areas  as  there  is  only  one  vertical  suture 
below  each  antenna,  tongue  usually  long  or  of  moderate 
length   147 

147.  Maxillary   palpi  inserted  at  or  beyond   the  middle  of  the  apical 

section  of  the  tongue;  mentum  and  submentum  vestigial. 

HALfCTTDjE 

a.  Clypeus  short,  usually  not  longer  than   the  broadly   rounded   or 

truncate   labrum;   clypeus    usually   strongly    convex.     (Dufourea, 

Halictoides,  Holarc.)  DUFOURElNiE 

Clypeus  longer  than  the  labrum  which  is  often  medially  pointed 
at  tip  in  the  female;  clypeus  not  strongly  convex b 

b.  Mesopleura  divided  by  a  well  defined,  vertical  pre-episternal  suture; 

third  submarginal  cell  (when  present)   usually  shorter  than  the 

1  There  has  long  been  wide  disagreement  concerning  the  classification  of  the 
Apoidea.  Although  the  bees  are  abundant  and  well  known,  they  appear  to  be  under- 
going rapid  evolution  and  their  taxonomy  presents  great  difficulties.  The  key  that 
follows  is  adapted  from  Michener,  1940. 
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first;  face  convex,  protuberant.    (Halictus,  Sphecddes,  cosmop.; 

Augochlora,  Agapostemon,  Am.) HALICTiN^E 

Pre-episternal  suture  absent  or  vestigial;  first  and  third  submarginal 
cells  subequal  in  length;  face  but  little  protuberant.  (Nomia, 
widespr.)  NOMIINjE 

Maxillary  palpi  inserted  at,  or  usually  much  before  the  middle; 
mentum  and  submentum  present 148 

148.  Tongue  of  female,  and  usually  of  male,  rounded,  truncate,  bilobed 

or  bifid  at  tip;  pre-episternal  suture  of  mesopleura  usually  com- 
plete; middle  coxae  much  shorter  than  their  distance  from  in- 
sertion of  hind  wing;  submentum  not  V-shaped   .   COLLETIDiE 

a.  Incision  of  anal  lobe  in  hind  wing  before  the  middle  of  the  lobe; 

pre-episternal  suture  incomplete  below.    (Diphaglossa,  Policana, 

S.  Am.)  DIPHAGLOSSlNLE 

Incision  of  anal  lobe  in  hind  wing  at  or  beyond  the  middle  of 
the  lobe    b 

b.  Pre-episternal  suture  complete   c 

Pre-episternal    suture    incomplete,    wanting    below.     (Stenotritus, 

Austr.)  STENOTRITlN^E 

c.  Palpi  inserted  beyond  the  middle  of  the  galea  of  maxilla;  no  scopa 

nor  pygidial  plate.    (Chilocola,  Neotrop.) CHILOCOLlNiE 

Palpi  inserted  at  or  near  middle  of  galea d 

d.  Clypeus  not  elongated,  usually  wider  than  high e 

Clypeus  lengthened  above;  scopa  and  pygidial  plate  absent;  small, 

black,  nearly  hairless  bees.  (Hylauis,  cosmop.;  Hylaeoides,  Austr.). 
(PROSOPlDIDtf)  HYL,EiNiE 

e.  Female  with  scopa;  body  conspicuously  hairy;  usually  three  sub- 

marginal  cells;  if  only  two,  they  are  subequal.  (Colletes,  widespr.;. 
Caupolicana  (=Megacilissa),  Am.;  Ptiloglossa,  Neotrop.). 

COLLETlNiE 

Female  without  scopa;  body  with  very  short,  sparse  pubescence; 

two  submarginal   cells,  the   second   much  smaller.     (Euryglossa, 

Austr.)  EURYGLOSSINjE 

Tongue  acute  at  tip,  often  elongate;  pre-episternal  suture  usually 
absent  or  present  only  at  upper  end;  middle  coxa?  usually  two- 
thirds  as  long  as  their  distance  from  the  insertion  of  hind  wing; 
submentum  V-shaped   149 

149.  Labial  palpi  with  the  first  two  joints  simple,  cylindrical;  galeae  of 

maxillae  short;  middle  coxae  much  shorter  than  their  distance  from 
the  base  of  the  hind  wing MELf TTIDjE 

a.    Inner  spur  of  hind  tibiae  simple;  radial  cell  in  fore  wing  contiguous 

with  the  costal  wing-margin,  at  least  to  near  apex b 

Inner  spur  of  hind  tibiae  much  widened,  especially  at  base,  and 
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fringed  with  a  comb  of  long  fine  teeth;  radial  cell  free  from  the 
costa  for  nearly  half  its  length.    (Ctenoplectra). 

CTENOPLECTRIN^E 

b.  Stigma  broad,  triangularly  narrowed  at  base;  first  joint  of  hind 

tarsi  of  female  as  broad  as  the  tibiae.    (Macropis,  Holarc). 

MACROPIDIN^E 
Stigma  narrow,  its  sides  subparallel c 

c.  Three  submarginal  cells.   (Melitta,  widespr.;  Dolichochile,  Nearc). 

MELITTiNvE 
Two  submarginal  cells.  (Hesperapis,  Dasypoda,  widespr.). 

DASYPODIN^E 

Labial  palpi  with  the  first  two  joints  much  lengthened  and  flat- 
tened, many  times  longer  than  the  apical  joints;  galeae  very  long, 
lanceolate;  middle  coxae  longer,  over  two-thirds  as  long  as  their 

separation  from  the  base  of  the  hind  wing 150 

150.  Labrum  longer  than  broad,  widened  at  the  extreme  base;  sub- 
antennal  sutures  extending  down  from  the  outer  side  of  the  an- 
tennal  socket;  two  submarginal  cells;  a  pollen-collecting  scopa 
usually  present,  on  the  underside  of  the  abdomen. 

MEGACHfLHXE 

a.  Incision  at  margin  of  anal  lobe  in  hind  wing  before  the  middle  of 
the  lobe;  tibiae  smooth;  tip  of  abdomen  without  a  pygidial  area. 
(Megachile,  cosmop.;  Trachusa,  Holarc;  6smia,  Heriades,  Stelis, 

Anthfdium,  widespr.)  MEGACHILIN^E 

Incision  of  anal  lobe  beyond  the  middle;  tibiae  externally  coarsely 
spiculate;  male  with  pygidial  plate,  modified  into  a  large  spine 
in  the  female.   (Lithurgus,  cosmop.) LITHUR.GiN.fli 

Labrum  broader  than  long;  if  not  so,  then  it  is  narrowed  at  base; 
subantennal  sutures  meeting  the  inner  margin  of  the  antennal 
socket;  scopa,  if  present,  nearly  always  on  the  hind  legs.  (Figs. 
961-963)   APIDjE 

a.  Pollen-collecting  scopa  of  female  on  the  hind  legs  only,  or  entirely 

absent  in  numerous  parasitic  forms b 

Scopa  present  on  underside  of  abdomen  as  well  as  on  hind  legs. 
(Fidelia,  Ethiop.)   FIDELIINjE 

b.  Scopa  of  female  on  the  hind  tibiae  usually  the  form  of  a  corbicula 

(a  bare,  smooth  area  fringed  with  long,  incurved  hairs  which  hold 
the  pollen-mass).  Almost  exclusively  social  species  living  in  col- 
onies, the  females  consisting  of  fertile  individuals  (queens)  and 
infertile  workers.  (Figs.  961—963).  (Apis,  Indomal.  (A.  mel- 
lifera,  Honey-bee,  cosmop.);  Trigona,  tropicopol.;  Melipona, 
Chrysantheda,  Euglossa,  Neotrop.;  Bombus,  cosmop.;  Psithyrus, 
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Holarc,   Neotrop.).     (Including   EUGLdSSlDAz,    CHRYSAN- 

THEDID/E,  B6MBIDM)   APIN^ 

Scopa  not  in  the  form  of  a  corbicula c 

c.  Pygidial  plate  usually  present  in  both  sexes;  clypeus  strongly  pro- 

tuberant, very  deeply  impressed  at  the  sides;  front  coxae  usually 
only  slightly  transverse.  (Anthophora  (  —  Podalirius),  Eucera, 
Melissodes,  Nomada,  Diadasia,  Emphor,  cosmop.;  Melecta, 
Hemfsia    (  =  Centris),    widespr.).     (Including    MELECTID/E). 

(PODALIR1IDAE) ANTHOPHORIN^ 

Pygidial  plate  absent,  sometimes  represented  in  the  female  by  a 
flat  spine;  clypeus  not  protuberant,  only  weakly  impressed  at  the 
sides;   front  coxae   transverse    d 

d.  Stigma  vestigial,  not   thickened;   distal   part  of  wings   wrinkled; 

large  or  very  large,  stout  bees,  boring  in  wood.   (Xylocopa,  tropi- 

copol.)  XYLOCOPINjE 

Stigma  large,  well  developed;  wings  with  the  surface  smooth; 
small,  slender  species.  (Ceratina,  widespr.;  Allodape,  Afr.,  Austr., 
Asia)   CERATINlN^E 

Larva 

At  the  present  time  it  is  impossible  to  give  any  reasonably  complete 
or  reliable  key  for  the  determination  of  the  larvae  of  the  numerous  fam- 
ilies of  Hymenoptera.  Those  of  the  suborder  Chalastogastra  have  been 
quite  extensively  studied  by  several  workers  in  Europe  and  in  North 
America,  and  the  grouping  of  these  families  below  is  based  to  a  great 
extent  on  the  work  of  Yuasa.  Many  of  the  larvae  of  the  other  families 
have  become  so  greatly  specialized,  modified,  or  reduced  as  a  result  of 
parasitism,  maternal  care,  or  from  life  as  gall  insects  that  the  present, 
very  incomplete  knowledge  affords  no  basis  for  a  helpful  key.  Con- 
sequently references  to  habits  have  necessarily  been  introduced  as  dif- 
ferential characters,  for  the  few  of  the  higher  forms  that  are  included. 
It  is  thought,  however,  that  the  following  summary  will  be  helpful  and 
reasonably  reliable  so  far  as  it  extends,  although  it  must  be  borne  in 
mind  that  the  larvae  of  only  a  small  proportion  of  the  species  in  any 
family  are  known,  and  that  many  families  cannot  be  differentiated  with 
assurance. 

1.  Body  typically  caterpillar-like  (eruciform)  (Figs.  966,  969),  com- 
monly with  a  color  pattern;  thoracic  legs  usually  well  developed, 
although  sometimes  much  reduced;  head  much  more  strongly 
chitinized  than  the  rest  of  the  body;  abdominal  prolegs  often 
present,  entirely  lost  in  some  groups,  but  the  body  always  retains 
an  eruciform  appearance.  (Fig.  969).  Antennae  and  palpi  almost 
always  present  and  consisting  of  more  than  one  joint.  Mandibles 
strong,  almost  always  with  more  than  one  tooth;  ocelli  frequently 
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present.  Alimentary  canal  continous  through  the  body  (except 
probably  Oryssidae).  Larvae  generally  free  living,  feeding  exter- 
nally on  plants,  boring  internally  in  plant  tissue,  occasionally 
forming  galls;  parasitic  only  in  the  Oryssidae.  Suborder  CHALAS- 

TOGASTRA    2 

Body  legless,  of  a  distinctly  helpless,  coarctate  type,  without  color 
pattern;  head  not  heavily  chitinized;  mouthparts  and  antennae 
much  reduced;  palpi  soft  and  papilliform;  antennae  soft,  unjointed; 
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Figs.  966-971.  Larvae  of  Hymenoptera 

966.  Neodiprion  (Middleton)  Diprionidae. 

967.  Pteronidea,  head  (Yuasa)  Tenthredinidae. 

968.  Phyllotoma.    Tenthredinidae. 

969.  Tremex  (Yuasa)  Siricidae. 

970.  Pamphilius,  head  (Yuasa)  Pamphiliidae. 

971.  Pteronidea,  maxillary  palpus  (Middleton)  Tenthredinidae. 

mandibles  weak,  almost  never  with  more  than  an  apical  tooth; 
ocelli  absent;  alimentary  canal  discontinuous,  the  mid-intestine 
and  hind  gut  each  closed  and  not  connected  with  one  another. 
(In  some  groups  of  Terebrantia  and  in  some  parasitic  bees,  hyper- 
metamorphosis  occurs  and  the  first  stage  larvae  may  be  campodei- 
form  or  with  much  enlarged  mandibles.)  Larvae  not  free-living, 
except  in  the  first  stage  of  some  hypermetamorphic  forms;  para- 
sitic, parasitoidal,  or  living  upon  a  supply  of  food  stored  or  fed  by 
the  mother,  or  by  workers  in  the  social  groups;  sometimes  pro- 
ducing galls  in  plants.   (Suborder  CLISTOGASTRA) 30 

2.    Cerci  present  as  distinctly  segmented  appendages 3 

Cerci  absent,  or  present  as  unjointed  vestiges 4 
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3.  Cerci  multiarticulate,  setiform;  larvae  feeding  externally  on  leaves. 

a.  Ocelli  below  and  lateral  to  the  antennae.    (Fig.  970). 

PAMPHIUIDjE 

b.  Ocelli  below  or  near  the  antennae   .  .   MEGALODONTIDjE 
Cerci  two-jointed,  larva  mining  in  the  petioles  of  ferns. 

BLASTICOTOMIDjE 

4.  Abdominal  prolegs  present,  well  developed  and  distinctly  jointed 

(except  in  a  few  leaf-mining  forms) 5 

Abdominal  prolegs  wanting;  forms  either  feeding  externally  or 
boring  in  the  stems  or  in  woody  plants  or  internal  parasites  of 
other  insects;  never  leaf-miners 26 

5.  Ten  pairs  of  prolegs,  one  on  each  abdominal  segment;  antennae  with 

six  or  seven  joints XYELIDiE 

Six  to  eight  pairs  of  abdominal  prolegs  (Fig.  968);  reduced  or 
absent  in  leaf-mining  and  gall-making  forms;  antennae  with  five 
joints  or  less 6 

6.  Thoracic  legs  normal  in  form,  five-jointed;  if  reduced  always  with 

tarsal  claws;  prolegs  usually  well  developed 7 

Thoracic  legs  fleshy,  indistinctly  four-jointed;  no  tarsal  claws;  pro- 
legs  vestigial;  larvae  leaf-miners. 

Some  PHYLLOTOMINjE;  TENTHREDfNIDiE 

7.  Prolegs  present  on  abdominal  segments  2-8  and  10;  antennae  elon- 

gate, usually  five-jointed 8 

Prolegs  absent  on  segment  8  or  on  both  7  and  8;  if  present  on  8,  the 
antennae  are  one-  or  two-jointed 18 

8.  Legs  five-jointed  9 

Legs  four-jointed   17 

9.  Third  abdominal  segment  divided  dorsally  by  transverse  grooves 

into  six  parts  (annulets) 10 

Third  abdominal  segment  dorsally  with  more  or  less  than  six  annu- 
lets      13 

10.  Antennae  conical;  five-jointed 11 

Antennae  not  conical;  three-jointed,  the  third  joint  erect  and  peg- 
like.  (Fig.  966) Most  DIPRIONIM) 

11.  Labrum  bilaterally  symmetrical;  legs  with  the  tibiae  shorter  than 

the  femora;  tarsal  claws  short,  strongly  curved 12 

Labrum  distinctly  asymmetrical,  tibiae  longer  than  the  femora;  tarsal 
claws  slender,  only  slightly  curved. 

PHYLLOTOMiNLE;  TENTHREDfNIDiE 

12.  Body  rather  robust,  of  uniform  diameter  throughout,  with  small 

distinct  tubercles;  tenth  abdominal  segment  usually  with  several 
small  protuberances  above. 

Some  BLENNOC AMPINS;  TENTHREDlNID^E 
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Body  rather  slender,  tapering  behind,  without  small  distinct  tuber- 
cles or  protuberances. 

Some  EMPHYTIINLE;  TENTHREDfNID^E 

13.  Third  segment  with  seven  annulets  on  the  dorsum;  body  without 

conspicuous  branched  spines  or  tubercles 14 

Third  segment  with  five,  rarely  three  or  four  annulets  on  dorsum; 
body  with  conspicuous  branched  spines  or  tubercles. 

Some  EMPHYTlNiE;  TENTHREDfNIDiE 

14.  Antenna?  short,  one-jointed;  labrum  divided  into  three  parts  by  a 

pair  of  longitudinal  sutures CIMBfCID^E 

Antennae    five-jointed;    labrum    without    a    pair    of    longitudinal 
grooves   15 

15.  Prolegs  provided  with  setae;  clypeus  with  three  setae  on  each  side; 

labrum  without  a  median  longitudinal  impression.  Some  SELAN- 

DRIIN.E  and  EMPHYTlN^E;  TENTHREDfNIDjE 

Prolegs  without  setae;  clypeus  with  two  setae  at  each  side;  labrum 

with  or  without  median  impression 16 

16.  Tibia  small,  distinctly  shorter  than  the  femur. 

Some  SELANDRIINLE;  TENTHREDfNIDiE 
Tibia  usually  subequal  to  or  longer  than  the  femur. 

TENTHREDININLE;  TENTHREDfNIDiE 

17.  Prothorax,  mesothorax  and  last  abdominal  segment  above  not  nar- 

rowed behind  Some  EMPHYTiN^E;  TENTHREDfNIDiE 

Body  not  thus  ornamented;   body  often  much  narrowed  behind. 

(Fig.  968)       Some  PHYLLOTOMIN.E;  TENTHREDfNIDiE 

18.  Thoracic  legs  five-jointed 19 

Thoracic  legs   with  six   joints,  or  with  the   first  pair   four-jointed 

and  the  others  three-jointed ARGID^E 

19.  Anal  prolegs  present,  often  fused  into  a  single  median  process.  .20 
Anal  prolegs  wanting 25 

20.  Anal  prolegs  separate,  present  as  a  pair;  antennae  with  three  to 

five  joints 21 

Anal  prolegs  fused;  antennae  one-jointed. 

SCOLIONEURINjE;  TENTHREDfNIDiE 

21.  Antennae  with  five  joints;  last  abdominal  segment  with  several  pro- 

tuberances above. 

Some  HOPLOCAMPIN^E;  TENTHREDfNIDiE 

Antennae  with  four,  rarely   three,   joints;   last  abdominal   segment 

without  protuberances  22 

22.  First  seven  abdominal  segments  below  each  with  an  eversible  gland; 

body  often  with  numerous  prominent  setae 23 

No  eversible  glands  on  the  abdomen  below;  body  never  conspicu- 
ously setose   24 

23.  Body  with  numerous  conspicuous  tubercles,  each  bearing  several 
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setae  of  different  lengths;  sets  microscopically  barbed;  larvae  exter- 
nal feeders  on  leaves CLADIINjE;  TENTHREDfNIDiE 

Body  usually  without  setigerous  tubercles  and  never  with  tubercles 
bearing  setae  of  more  than  one  size.  Larvae  frequently  leaf-rollers 
or  gall-makers  NEMATlN^;  TENTHREDlNID^ 

24.  Antennae  four-jointed;  third  abdominal  segment  with  five  annulets. 

Some  HOPLOCAMPIN^;  TENTHREDfNID^ 

Antennae  one-jointed;   third  segment  with  three  annulets.    (Acor- 

dulecera)   Some  DIPRIONIDjE 

25.  Antennae  three-jointed;  third  abdominal  segment  with  four  annu- 

lets; body  not  depressed;  larvae  feeding  externally  or  boring  in 
fruits  and  leaf  petioles. 

HOPLOC AMPINS;  TENTHREDfNIDiE 
Antennae  one-  or   two-jointed;   third   segment  with   two   annulets; 
body  depressed;  larvae  leaf-miners. 

FENUSlN^E;  TENTHREDfNID^E 

26.  Thoracic  legs  large,   well   developed   and   distinctly   jointed;   larvae 

gregarious,  feeding  on  leaves PERGIDiE 

Thoracic  legs  vestigial,  indistinctly  jointed  or  entirely  wanting; 
abdomen  usually  with  a  spine-like  process  at  tip 27 

27.  Ocelli  present;  antennae  with  four  or  five  joints;  cerci  present  as 

minute  one-jointed  appendages;  thoracic  spiracles  present;  func- 
tional legs  very  small,  indistinctly  jointed CEPHID^E 

Ocelli  absent;  antennae  with  three  joints  or  less;  cerci  entirely 
absent   28 

28.  Antennae  with  three  joints.   Larvae  wood-borers   .   XIPFTYDRlIDiE 
Antennae  with  only  a  single  joint 29 

29.  Metathoracic  spiracles  large,  functional;  abdomen  with  a  spine  at 

tip;  larvae  wood-borers  SIRfCID^E 

Metathoracic  spiracles  vestigial,  non-functional;  abdomen  without 
a  spine  at  tip;  larvae  parasitic  on  wood-boring  insects.  OR^SSID^E 

30.  Parasitic  species  feeding  internally  in  the  eggs,  nymphs,  larvae  or 

pupae  of  other  insects 31 

Free  living  or  feeding  externally  on  other  insects,  spiders,  etc.  or 
on  plant  materials,  sometimes  within  galls  or  in  specially  con- 
structed cells  or  nests 32 

31.  Egg  parasites  Various  CHALCID6IDEA;  some 

PROCTOTRYP6IDEA  especially  SCELl6NIDiE 

Parasites   of  nymphs,  larvae   or   pupae   or   rarely   of  adult   insects. 

ICHNEUMONOIDEA,  many  CHALCIDdlDEA, 

and    PROCTOTRYPOIDEA;    IBALIID.E;    some    FIGITID^E 

32.  Living  in  galls  formed  in  the  tissues  of  plants.    CYNfPID^E  and 

some  FIGiTIDiE  that  are  parasitic  on  them;  a  few  CHALCI- 

DOIDEA  (some  EURYT6MIDiE  and  a  few  PERIL AMPIDjE) 

Not  in  plant  galls 33 
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33.  Living  attached   externally   on   the  bodies   of  immature  or  adult 

insects  or  spiders,  sucking  the  body  fluids  through  openings  that 

they  cut  through  the  integument,  occasionally  crawling  inside    .  34 

Not   external   feeders   attached    to   the   bodies   of   other   insects   or 

spiders    35 

34.  Food-insect  and  feeder  living  in  the  cell,  burrow  or  cavity  in  which 

the  food-insect  normally  occurs   when   not  parasitized;  i.e.  the 
food  has  not  been  removed  from  its  normal  habitat. 
Most  of  the  lower  VESPOIDEA  (SCOLlID^E,  TIPHIIDjE,  etc.); 
DRYINIM;     (on     Leaf-hoppers);     RHOPALOSOMATIDyE; 

PELECINIDVE;  BETHYLID.E 
Food-insects  or  spiders  and  feeder  in  a  cavity,  burrow,  or  specially 
constructed  cell  in  which  the  food  has  been  placed  after  being 
stung  by  the  mother  wasp;  the  cells  or  individual  nests  single, 
or  if  several  cells  are  attached  together,  each  is  closed  after  being 
supplied  with  food  and  the  larvae  receive  no  further  care.   Solitary 

Wasps POMPILOIDEA,  SPHECOIDEA, 

and  most  non-social  VESPID^E 

35.  Solitary  forms,  living  in  specially  constructed  cells  with  a  store  of 

honey  and  pollen;  the  cells  usually  single,  but  if  in  small  groups, 
each  is  separately  sealed  after  completion  and  contains  a  single 
larva  (APOIDEA);  a  few  VESPID^  (MASARIDiN^) 
Social  forms,  living  in  communal  nests  together  with  numerous 
others  and  attended  by  adult  ants,  bees  or  wasps  of  the  same 
species     36 

36.  Living  within  hexagonal  cells  of  papery  material  and  fed  by  attend- 

ant wasps  on  malaxated  insect-food Social  VfiSPID^l 

Not  in  hexagonal  papery  cells 37 

37.  Nests  consisting  of  cells,  hexagonal  or  rounded  (bumble-bees),  con- 

structed of  wax,  often  mixed  with  much  earthy  or  other  material. 

Social  Bees APID^E 

Nests  excavated  in  soil,  in  twigs,  or  other  diverse  locations,  some- 
times consisting  of  papery  material  or  containing  silk,  but  never 
with  hexagonal  cells;  body  usually  provided  with  some  simple, 
hooked  or  otherwise  modified  stiff  setae.   Ants ...   FORMiCID^E 
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Figs.  972-997.   Larvae  and  Pupae  of  Various  Insects 

972.  Calosoma,  larva  (Duncan)  Coleoptera,  Carabids. 

973.  Dytiscus,  larva  (Maxwell-Lefroy)  Coleoptera,  Dytiscidae. 

974.  Caddis  worm,  larva  (Duncan)  Trichoptera,  Phryganeidae. 

975.  Chrysopa,  larva  (Chittenden)  Neuroptera,  Chrysopidae. 

976.  Phyllophaga,  larva  (Forbes)  Coleoptera,  Melolonthidx. 

977.  Mallodon,  larva,  ventral  view.    Coleoptera,  Prionidae. 

978.  Geometrid  larva  (Packard)  Lepidoptera,  Geometridae. 

979.  Hylastinus,  larva  (Chittenden)  Coleoptera,  Scolytidae. 

980.  Melanotus,  larva  (Forbes)  Coleoptera,  Elateridae. 

981.  Saw-fly,  larva   (Maxwell-Lefroy)   Hymenoptera,  Tenthredinoidea. 

982.  Achcrontia,  larva  (Maxwell-Lefroy)  Lepidoptera,  Sphingidae. 

983.  Mylabris,  larva  (Howard)  Coleoptera,  Bruchidae. 

984.  Anatis,  larva  (Britton)  Coleoptera,  Coccinellidae. 

985.  Simulium,  larva  (Osborn)  Diptera,  Simuliidae. 

986.  Chrysobothris,  larva   (Chittenden)  Coleoptera,  Buprestidae. 

987.  Culex,  larva  (Dyar)  Diptera,  Culicidae. 

988.  Musca,  larva  (Howard)  Diptera,  Muscidae. 

989.  Pulex,  larva  (Chittenden)  Siphonaptera,  Pulicidae. 

990.  Gelechia,  pupa,  underside  (Hunter)  Lepidoptera,  Gelechiidac. 

991.  Simulium,  pupa  (Miall)  Diptera,  Simuliidae. 

992.  Lyctus,  larva  (Hopkins)  Coleoptera,  Lyctidae. 

993.  Sialis,  pupa  (Davis)  Neuroptera,  Sialidx. 

994.  Cyllene,  pupa  (Hopkins)  Coleoptera,  Cerambycidae. 

995.  Tipula,  larva  (Needham)  Diptera,  Tipulidae. 

996.  Gelechia,  pupa,  ventral  side  (Hunter)  Lepidoptera,  Gelechiidac. 

997.  Culex,  pupa  (Knab)  Diptera,  Culicidae. 
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Part  II 

OTHER  TERRESTRIAL  ARTHROPODA 

CONSPECTUS  OF  THE  HIGHER  GROUPS  OF  TERRESTRIAL 
ARTHROPODS  (EXCEPT  INSECTS) 

Class  ONYCHOPHORA 

Order  MALACOPODA  (Peripaddae,  Peripatopsidae) 
Class  ARACHNIDA 

Order  MICROTHELYPHONIDA 

(Koeneniidae) 
Order  PEDIPALPIDA 
Suborder  Uropygi 

(Thelyphonidae,  Schizomidaj) 
Suborder  Amblypygi 

(Tarantulidse,  Charonddae,  Phrynidae) 
Order  RICINULEI 

(Ricinoididae) 
Order  SCORPIONIDA 

(Buthidae,    Scorpionidae,    Ischnuridae,    Diplocentridae,    Chactidae, 
Vejovidae,  Bothriuridae) 
Order  SOLPUGIDA 

(Hexisopodidse,  Rhagodidae,  Eremobatidse,  Galeodidae,  Karshiidae, 
Ceromatidae,    Solpugidae,    Melanoblossiidae,    Daesiidae,    Ammo- 
trechidae) 
Order  CHELONETHIDA 

Suborder  Heterosphyronida  (Chthoniidae,  Dithidae) 
Suborder  Diplosphyronida 

Neobisioidea   (Syarinidae,  Neobisiidae,  Hyidae,  Ideoroncidae) 
Garypoidea  (Menthidae,  Olpiidae,  GarypodidaE) 
Suborder  Monosphyronida 

Cheliferoidea     (Synsphyronidae,    Pseudogarypodidae,    Feaellidac, 
Sternophoridae,    Cheliferidae,    Myrmochernetidae,    Cherneddae, 
Atemnidae,  Cheiridiidae) 
Order  PHALANGIDA 

Suborder  Cyphophthalmi  (Sironidae) 

Suborder     Laniatores      (Oncopodidae,     Triaeuonychidse,      Assamiidae, 

Phalangodidae,  Cosmetidae,  Gonyleptidae) 
Suborder  Palpatores 

Phalangioidea  (Phalangiidae) 

Nemastomatoidea      (Acropsopilionidas,      Trogulidae,      Nemasto- 
matidaj,    Ischyropsalidae) 
Order  ARANEIDA 

Suborder  Liphistiomorphae 

(Liphisdidae,  Heptathelidae) 
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Suborder  Mygalomorphae 

(Ctenizidae,    Dipluridae,    Paratropididae,    Theraphosidae,    Atypidae, 
Migadidae,  Barychelidae,  Pycnothelidae) 
Suborder  Hypochilomorphae 

(Hypochilidae) 
Suborder  Dipneumonomorphae 

(CEcobiidae,  Urocteidas,  Filistaddae,  Sicariidae,  Pholcidae,  Ar- 
chaeidae,  Palpimanidae,  Mimeddae,  Uloboridae,  Dictynidae, 
Erigonidae,  Tengellidae,  Eresidae,  Dinopidae,  Amaurobiidae, 
Psechridae,  Agalenidae,  Pisauridae,  Lycosidae,  Oxyopidae, 
Zodariidae,  Hersiliidae,  Theridiidae,  Leptonetidae,  Llnyphiidae, 
Argiopidae,  Acanthoctenidae,  Ctenidae,  Zoropsidae,  Eusparassidae, 
Thomisidae,  Platoridae,  Selenopidae,  Drassodidae,  Homalony- 
chidae,  Clubionidae,  Lyssomanidae,  Salticidae,  Segestriidse,  Dys- 
deridae,  Oonopidae,  Hadrotarsidae,  Hahniidae,  Argyronetidae, 
Anyphaenidae,  Ammoxenidas,  Prodidomidae,  Senoculidae) 
Suborder  Apneumonomorphae 

(Telemidae,      Symphytognathidae,      Caponiidae,      Micropholcom- 
matidae) 
Order  ACARINA 

Eupodoidea  (Cryptognathidae,  Bdellidae,  Eupodidae) 
Trombidoidea    (Trombidiidae,   Anystidae,  Erythraeidae,  Caeculidae, 

Tetranychidae,  Cheyleddae) 
Hydrachnoidea      (Halacaridae,      Hydrachnidae,      Hydrovolziidae, 
Limnocharidae,   Eylaidae,  Thermacaridae,  Protziidae,   Sperchon- 
idae,      Pseudohydryphantidae,      Hydryphantidae,      Limnesiidae, 
Arrhenuridae,    Leberdidae,    Atractideidae,    Hygrobaddae,    Teu- 
toniidae,     Unionicolidae,     Pionidae,     Axonopsidae,     Ewingiidae, 
Hydrodromidae,  Mamersopsidae) 
Ixodoidea  (Arganddae,  Nuttalliellidae,  Ixodidae) 
Parasitoidea     (Holothyridae,     Spelaeorhynchidae,     Spinturnicidae, 
Halarachnidae,    Parasiddae,     Dermanyssidae,    Dynichidae,     An- 
tennophoridae,  Macrochelidae) 
Oribatoidea  (Oribaddae,  Phthiracaridae,  Pelopidae,  Labidostomad- 

dae) 
Acaroidea      (Tarsonemidae,     Canestriniidae,     Sarcoptidae,     Listro- 
phoridae,   Analgesidae,   Acaridae,    Podapolipodidae,    Scutacaridae, 
Cytodiddae,  Laminosioptidae) 
Demodicoidea  (Eriophyidae,  Demodicidae) 
Opilioacaroidea  (Opilioacaridae) 
Class  PENTASTOMIDA 

Order  CEPHALOB^ENODEA  (Cephalobaenidae) 
Order  LINGUATULODEA  (Linguatulidae) 
Class  TARDIGRADA 

Order  HETEROTARDIGRADA 

(Halechiniscidae,  Echiniscidae) 
Order  EUTARDIGRADA 

(Milnesiidae,  Macrobioddae) 
Class  PAUROPODA 

Order  HETEROGNATHA 
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Pauropodoidea     (Polypauropodidae,     Pauropodidae,     Asphaeridio- 

podida?) 
Brachypauropodoidea    (Scleropauropodidae,    Brachypauropodidae) 
Eurypauropodoidea  (Eurypauropodidae) 
Class  DIPLOPODA 
Subclass  PSELAPOGNATHA 

(Polyxenidae) 
Subclass  CHILOGNATHA 
Division  OPISTHANDRIA 

Order  LIMACOMORPHA 

(Glomeridesmidae) 
Order  ONISCOMORPHA 

(Sphaerotheriidae,  Glomeridae,  Gervaisiidae,  Glomeridellidac) 
Division  PROTERANDRIA 
Superorder  EUGNATHA 
Order  POLYDESMOIDEA 

Suborder  Polydesmidea  (Polydesmidae,  Masdgonodesmidae,  Crypto- 
desmidae,  Srylodesmidae,  Oniscodesmidae,  Vanhoeffeniidae, 
Peridontodesmidae) 
Suborder  Strongylosomatidea  (Strongylosomaddae,  Sphaerotrichop- 
idae,  Leptodesmidae,  Oxydesmidae,  Platyrhacidae,  Gompho- 
desmidae,  Sphaeriodesmidae,  Rhacodesmidae,  Fontariidae) 
Order  NEMATOPHORA 

Suborder  Chordumidea  (Trachysomatidae,  Chamaeosomatidae, 
Metopidothrigidae,  Conotylidae,  Diplomaragnidae,  Caseyidae, 
Underwoodiidae,  Chordeumidae,  Orobainosomaddae,  Faginidae, 
Heteroporatiidae,  Verhoeffiidae,  Heterolatzellidae,  Anthogon- 
idae  Brachychaeteumidae,  Anthroleucosomaddas,  Neatracto- 
somatidae,  Pseudoclididae,  Rothenbuehleriidae,  Attemsiidae, 
Opisthocheiridae,  Haplobainosomatidae,  Craspedosomatidae) 
Suborder  Stemmiulidea  (Stemmiulidae) 
Suborder  Striariidea  (Striariidae) 

Suborder  Lysiopetalidea  (Lysiopetalidae,  Dorypetalidae,  Callipod- 
idae) 
Order  JULIFORMIA 

Suborder  Julidea  (Blaniulidae,  Julidae) 

Suborder  Spirobolidea  (Spirobolidae,  Rhinocricidae,  Trigoniulidae, 

Pachybolidae,  Spiromimidae) 
Suborder    Spirostreptomorpha    (Spirostreptidae,    Harpagophoridae, 
Odontopygidae,  Cambalidae,  Pseudonannolenidae,  Pericambal- 
idae,  Cambalopsidaj,  Physiostreptidae) 
Superorder  COLOBOGNATHA 

Order  PLATYDESMIFORMIA  (Polyzoniidae,  Siphonocryptidae,  Si- 
phonophoridae,  Platydesmidae,  Siphoniulidae) 
Class  CHILOPODA 
Subclass  ANAMORPHA 

Order  SCUTIGEROMORPHA  (Scudgeridae) 
Order  LITHOBIOMORPHA 
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Lithobioidea  (Lithobiidae,  Henicopidae) 
Cermatobioidea  (Cermatobiidae) 
Craterostigmoidea   (Craterostigmidae) 
Subclass  EPIMORPHA 

Order  GEOPHILOMORPHA  (Himantariidae,  Schendylidse,  Oryida, 
Mecistocephalidae,   Geophilidae,   Soniphilidae,   Neogeophilidae, 
Gonibregmatidae,  Sogonidae) 
Order  SCOLOPENDROMORPHA  (Scolopendridae,  Cryptopidae) 
Class  SYMPHYLA 

Order  CEPHALOSTIGMATA 

(Geophilellidae,  Scutigerellidae,  Scolopendrellidae) 


CLASS  ONYCHOPHORA 

(MALAC6PODA,  POLfPODA,  PROTRACHEATA) 

Moderate-sized  or  rather  large,  soft  bodied,  caterpillar-like  species. 
Body  elongate,  gently  narrowed  at  the  ends,  convex  above,  flattened 
below,  bearing  from  fourteen  to  more  than  forty  pairs  of  short,  similar, 
annulate,  but  not  distinctly  jointed  legs.  Integument  transversely  wrin- 
kled, each  fold  bearing  many  somewhat  regularly  disposed  papillae. 
One  pair  of  annulated  antennae.  Mandibles  blade-like,  toothed  and  den- 
ticulate on  the  edge.  Legs  with  a  series  of  several  transverse  pads  below 
near  tip  and  two  prominent  apical  claws.  Excretory  organs  opening  by 
a  pore  on  the  fourth  and  fifth  pairs  of  legs.  Sexual  orifice  near  the 
posterior  end  of  the  body.  Respiration  by  means  of  many  long,  un- 
branched  tracheae  that  open  by  minute  spiracles  scattered  over  the  body. 

1.  Sexual  opening  lying  between  the  last  pair  of  legs  or  behind  them 
(Figs.  999,  1000,  1001);  color  pattern  of  body  more  or  less  bluish 
or  greenish,  at  least  in  part;  dorsal  body  folds  or  wrinkles  very 
irregular,  numbering  from  thirteen  to  twenty-six  to  each  seg- 
ment   PERIPATOPSIDjE 

a.  Sexual  opening  between  the  last  pair  of  legs,  which  are  well  de- 
veloped; no  papillae  at  bases  of  the  legs.  (Peripatoides,  Ooperi- 
patus,  Symperipatus,  Austr.;  Opisthopatus,  S.  Afr.;  Metaperipatus, 

Chile)   PERIPATOIDlNiE 

Sexual  opening  behind  the  last  pair  of  legs;  or  between  the  last  pair, 
in  which  case  the  last  pair  of  legs  are  greatly  reduced  in  size  and 
structure.    (Peripatopsis,  equatorial  Afr.;  Paraperipatus,  Malay.). 

PERIPATOPSIN.E 

Sexual  opening  lying  between  the  penultimate  pair  of  legs  (Fig. 
998);  color  pattern  of  body  more  or  less  brownish,  reddish  or 
purplish;  dorsal  body  folds  regular,  numbering  twelve  (rarely 
twenty-four)  to  each  segment PERIPATID^E 


CLASSIFICATION   OF   INSECTS 


691 


a.   Legs  bearing  from  three  to  seven  small,  more  or  less   distinctly 
jointed,  conical  papillae  at  tip  above,  near  the  base  of  the  claws. 


998 


999 


1002 


1000 


1001 

Figs.  998-1002.  Onychophora 


998.  Peripatus,  apical  part  of  body  (Bouvier)  Peripatidae. 

999.  Peripatoides,  apical  part  of  body  (Bouvier)  Peripatopsidac. 

1000.  Peripatopsis,  apical  part  of  body  (Bouvier)  Peripatopsidae. 

1001.  Paraperipatus,  apical  part  of  body  (Bouvier)  Peripatopsidae. 

1002.  Oroperipatus,  underside  of  fourth  leg  (Bouvier)  Peripatidae. 

(Fig.    1002).     (Macroperipatus,    Epiperipatus,    Plicatoperipatus, 
Peripatus,  Oroperipatus,  Neotrop.;  Mesoperipatus,  S.  Afr.). 

PERIPATiNiE 
Legs  bearing  only  two  such  papillae  at  tip  above,  near  the  base 
of  the  claws;  (Eoperipatus,  Malay.;  Typhloperipatus,  Ind.). 

EOPERIPATIN^E 
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CLASS  CRUSTACEA 

ORDER  ISOPODA 

As  this  group  of  Crustacea  contains  a  small  number  of  terrestrial 
forms,  these  have  been  included,  especially  since  a  few  species  occur 
abundantly  in  places  where  insects  are  commonly  found.  Two  sub- 
orders are  represented  among  the  actually  terrestrial  species. 

1.  Body  more  or  less  depressed,  coxae  of  the  walking  legs  developed 
into  plate-like  structures  and  fused  with  the  tergites.  (Suborder 
ONISCOIDEA)     2 


1004 


1003 


1005 


1006 


Figs.  1003-1009.   Isopoda 


1003.  Ligidium,  second  antenna  (Richardson)  Ligiidae. 

1004.  Philoscia,  mandible  (Richardson)  Oniscidae. 

1005.  Haplophthalmus,  mandible  (Richardson)  Trichoniscidae. 

1006.  Porcellio,  maxilliped  (Richardson)  Oniscidae. 

1007.  Philoscia,  first  maxilla  (Richardson)  Oniscidae. 

1008.  Porcellio  (Richardson)  Oniscidae. 

1009.  Phreatoicus  (Richardson)  Phreatoicidae. 

Body  more  or  less  compressed;  coxae  small,  the  last  six  pairs 
free.  (Fig.  1009).  (Phreatoicopsis,  Hypsimetopus).  (Suborder 
PHREATOICOIDEA)    PHREATOiCID^ 

2.  Uropods   not  forming  an  operculum   to  cover  the   walking  legs; 

abdominal  segments  freely  movable 3 

Uropods  forming  an  operculum  or  cover  which  conceals  the  walk- 
ing legs.  (Tylos)  TYLIM 

3.  Flagellum  of  second  antennae  multiarticulate.    (Fig.  1003).    (Ligia, 

Ligidium).   {LIG^DIDM)  LIGIIDiE 
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Flagellum  of  second  antennae  with  not  more  than  six  joints 4 

4.  Mandible  with  the  grinding  surface  well  developed.    (Fig.   1005) 

(Trichoniscus,  Tithanetes,  Brackenridgia,  Haplophthalmus,  An- 

droniscus)    TRICHONISCID^ 

Mandible  with  the  grinding  surface  small,  poorly  developed.    (Fig. 
1004)    5 

5.  Inner   lobe   of  first  maxillae   bearing   only   two   or   three   plumose 

processes  at  its  tip.    (Fig.  1007)    6 

Inner  lobe  of  first  maxillae  bearing  four  or  more  (usually  many) 
plumose  processes.    (Eubelum,  Ethelum) EUBELID^E 

6.  Terminal  joints  of  maxillipeds  small.   (Fig.  1006) 7 

Terminal  joints  of  maxillipeds  large,  lamellar.    (Scyphax,  Scypha- 

cella)   SCYPHACID^ 

7.  Body  capable  of  being  rolled  into  a  perfect  ball;  head  deeply  im- 

mersed in  the  first  thoracic  segment;  uropods  short,  not  reach- 
ing beyond  the  tip  of  the  abdomen.  (Cubaris  (  =  Armadillo), 
Armadillidium,   Pentheus,   Sphaeroniscus,   Uropodias). 

ARMADILLIDilDiE 
Body  not  capable  of  being  rolled  into  a  ball;  head  only  slightly 
immersed  in  the  first  thoracic  segment;  uropods  elongate,  reach- 
ing beyond  the  apical  abdominal  segments.  (Figs.  1004,  1006, 
1007,  1008).  (Oniscus,  Porcellio,  Oroniscus,  Philoscia,  Synu- 
ropus,  Tracheoniscus)   ONISCHXE 

CLASS  ARACHNIDA 

Moderate-sized,  small  or  very  small,  rarely  large  Arthropoda.  Body 
formed  of  two  groups  of  segments,  a  cephalothorax  and  an  abdomen, 
which  are  usually  clearly  separate  although  sometimes  entirely  fused. 
Cephalothorax  rarely  provided  with  any  movable  sutures;  abdomen 
usually  more  or  less  freely  articulated  and  formed  of  several  similar 
segments,  the  apical  portion  sometimes  forming  a  tail-like  prolonga- 
tion, or  (spiders  and  mites)  showing  no  sutures.  Cephalothorax  bear- 
ing six  pairs  of  appendages,  the  first  usually  chelate;  the  second  often 
hooked  and  fitted  for  chewing  or  crushing  prey;  this  pair  sometimes 
sensory  or  fitted  for  walking,  usually  terminated  in  claws.  No  antennae. 
No  compound  eyes;  several  simple  eyes  (two  to  twelve)  usually  present. 
No  wings.  Respiration  by  tubular  tracheae  or  by  tracheal  book-lungs  or 
both;  very  rarely  without  special  respiratory  apparatus.  Development 
direct.   Spiders,  Mites,  Ticks,  Scorpions,  Harvestmen,  Tongue-worms. 

KEY  TO  THE  ORDERS  OF  ARACHNIDA 

1.    Abdomen   distinctly   segmented,   no   silk-spinning   organs   on    the 

abdomen    2 

Abdomen   not  segmented,  or  when   rarely   with   distinct  sclerites 
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Figs.  1010-1019.  Various  Arachnida 


1010.  Buthus  (Kraepelin)  Scorpionida. 

1011.  Cryptocellus  (Ewing)  Ricinulei. 

1012.  Chelifer  (Ewing)  Chelonethida. 

1013.  Galeodes  (Dufour)  Solpugida. 

1014.  Tegenaria  (Emerton)  Araneida. 

1015.  Tetranychus  (Woodworth)  Acarina. 

1016.  Liphistius  (Warburton)  Araneida. 

1017.  Protolophus  (Banks)  Phalangida. 

1018.  Thelyphonus  (Kraepelin)  Pedipalpida. 

1019.  Argas  (Bishopp)  Acarina. 


(Liphistiidae)  with  spinning  organs  (spinnerets)  located  at  the 
middle  of  the  venter 9 

2.  Abdomen  with  the  posterior  segments  forming  a  contrasting  long 

tail-like  prolongation  3 

Post-abdomen  not  differentiated 5 

3.  Post-abdomen  consisting  of  six  segments,  terminating  in  a  promi- 

nent bulbous  sting;  abdomen  broadly  joined  to  the  unsegmented 
cephalothorax;  second  ventral  segment  with  a  pair  of  comb-like 
organs;  four  pairs  of  book-lungs  opening  on  the  third  to  sixth 
sternites;  pedipalpi  stout,  terminating  in  large  pincers;  legs  fitted 
for  walking,  tarsi  three-jointed.  Distribution  widespread,  in 
warm  dry  countries.    (Fig.  1010).   Scorpions. 

SCORPI6NIDA  (Page  701) 

Post-abdomen   very   slender   and   many-jointed,   not   ending   in   a 

sting;  abdomen  narrowed  at  base,  no  comb-like  ventral  organs; 

tarsi  of  first  legs  many-jointed 4 

4.  Pedipalpi  slender,  similar  to  the  walking  legs;  book-lungs  wanting; 

three  pairs  of  eversible  sacs  on  sternites  4,  5  and  6;  abdomen 
terminating  in  a  long,  many-jointed  filament.  Minute  species, 
under  3  mm.  in  length.    Delicate,  pale  colored,  tropical  species. 

(Fig.  1020)  MICROTHELYPH6NIDA  (Page  697) 

Pedipalpi  very  stout,  contrasting  with  the  very  long  first  pair  of  legs; 
two  pairs  of  book-lungs,  opening  on  segments  2  and  3.  Moderate 
to  large  species.  Tropical.  Whip-scorpions.  (THELYPHO- 
N1DA)  PEDIPALPIDA  (Page  698) 

5.  Abdomen  constricted  at  base;  front  legs  very  long  and  with  long 

tarsi;  pedipalpi  clawed  at  tip,  not  chelate;  one  pair  of  book-lungs, 
on  the  second  segment.   Tropical.    (SCH1ZOM1DA). 

PEDIPALPIDA  (Page  698) 

Abdomen   broadly   joined    to   the   cephalothorax;   front   tarsi   not 

elongate    6 

6.  Pedipalpi  with  large  pincer-like  claws;  chelicerac  chelate,  with   a 

spinneret  on  the  movable  finger.    Small  flat  species,  usually  liv- 
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ing  under  the  bark  of  trees.  (Fig.  1012).  Pseudoscorpions,  Book- 
scorpions  CHELONETHIDA  (Page  707) 

Pedipalpi  without  pincer-like  claws 7 

7.  Head    distinct   from    the   three-parted    thorax;   chelicerae    relatively 

large  and  powerful,  their  pincers  opening  up  and  down.  Pale- 
colored,  mostly  nocturnal  species,  inhabiting  hot  dry  regions. 
(Fig.  1013).    Wind-scorpions,  Solpugids. 

SOLPUGIDA  (Page  705) 
Cephalothorax  not  distinctly  divided  into  head  and  segments;  cheli- 
cerae usually  smaller,  their  pincers  not  moving  dorsoventrally   .  .8 

8.  Abdomen    usually    eight-segmented    as    indicated    by    the    tergites; 

chelicerae  usually  exposed;  two  eyes  usually  present,  often  on 
tubercles;  legs  usually  excessively  long  and  slender.  (Fig.  1017). 
Cosmopolitan,  abundant.    Harvestmen,  Daddy-long-legs. 

PHALANGIDA  (Page  711) 
Abdomen  apparently  four-segmented,  with  lateral  as  well  as  dorsal 
plates  and  with  a  small  terminal  several-jointed  piece;  chelicerae 
concealed  by  a  large,  pendant  hood  formed  by  a  movable  plate  in 
front  of  the  carapace;  eyes  absent;  legs  only  moderately  long. 
(Fig.  1011).  Tropical,  rare  species RICINULEI  (Page  700) 

9.  Abdomen   joined   to   the   cephalothorax   by   a   narrow   short  stalk, 

usually  soft  and  weakly  sclerotized,  always  provided  with  spin- 
ning organs.   (Figs.  1014,  1016).  Cosmopolitan.  Spiders. 

ARANEIDA  (Page  716) 

Abdomen  broadly  fused  with  the  cephalothorax.   Widespread,  often 

parasitic,    frequently    very    small    species.     (Figs.    1015,    1019). 

Mites,  Ticks  ACARfNA  (Page  733) 
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ORDER  MICROTHELYPHONIDA 

(PALPIGRADI;  PALP1GRADA) 

Minute,  delicate,  elongate  species  with  a  long,  jointed  median  ap- 
pendage at  the  tip  of  the  abdomen.  Cephalothorax  above  consisting 
of  a  large  carapace  which  bears  the  pedipalps  and  the  first  three  pairs  of 


1021 


1022 


Figs.  1020-1023.    Microthelyphonida 

1020.  Koenenia  (Wheeler)  Kceneniidae. 

1021.  Koenenia,  apical  part  of  third  leg  (Borner)  Keeneniidae. 

1022.  Koenenia,  two  joints  of  flagellum  (Borner)  Kceneniidse. 

1023.  Koenenia,  apex  of  abdomen  (Borner)  Koeneniidz. 

legs,  and  a  small,  separate  posterior  section  which  bears  the  fourth  pair 
of  legs.  Chelicerae  large,  chelate;  pedipalps  leg-like,  nine-jointed,  bearing 
a  pair  of  claws  at  tip.  First  pair  of  legs  the  longest,  twelve-jointed,  the 
tarsi  consisting  of  nine  segments,  terminated  by  a  pair  of  claws.  Second 
and  third  legs  seven-jointed;  fourth  eight-jointed,  all  with  a  pair  of 
claws  at  tip.  Eyes  absent.  Mouth  anterior.  No  book-lungs,  but  with  a 
pair  of  eversible  sacs  opening  on  the  fourth  to  sixth  abdominal  segments 
below.  Abdomen  elongate-oval,  consisting  of  eleven  segments,  the  third 
to  seventh  segments  larger  than  the  others.  Apex  of  abdomen  bearing 
a  long,  slender  median  appendage  consisting  of  nine  to  fifteen  monili- 
form  joints,  bearing  sparse  bristly  hairs.  (Figs.  1020,  1021,  1022,  1023). 
One  family.  (Koenenia,  widespread  in  tropical  and  subtropical  coun- 
tries; Allokcenenia,  Kocneniodes,  Ethiop.)  KCENENIIDjE 


698  bulletin:  museum  of  comparative  zoology 


LITERATURE   ON  MICROTHELYPHONIDA 
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ORDER  PEDIPALPIDA 

(PEDIPALPI) 

Large  or  moderate-sized  species  with  heavily  chitinized  integuments. 
Cephalothorax  forming  a  solid  carapace,  or  with  two  small  thoracic 
segments  separated  by  sutures.  Chelicerx  claw-like.  Pedipalpi  six- 
jointed,  strong,  sometimes  very  stout,  clawed  at  apex  or  imperfectly 
chelate,  sometimes  very  long;  first  pair  of  legs  sensory  in  function, 
forming  a  long,  many-jointed  filament;  other  legs  stouter  and  fitted 
for  walking,  the  tarsi  with  claws  at  tip.  Abdomen  consisting  of  ten 
or  eleven  segments;  sometimes  with  a  long  slender  many-jointed  median 
apical  appendage  or  filament,  sometimes  rounded  at  apex  and  without 
appendage.  Respiration  by  book-lungs  in  the  second  abdominal  segment 
and  sometimes  also  in  the  third.  Restricted  to  warm  countries.  Whip- 
scorpions  and  Tailless  whip-scorpions. 

1.  Cephalothorax  elongate,  longer  than  wide,  its  lateral  margins  more 

or  less  parallel  except  in  front;  last  three  segments  of  abdomen 
very  small,  the  abdomen  at  apex  with  a  median  appendage,  which 
is  usually  long  and  consisting  of  numerous  joints,  rarely  short 
and   one-jointed;   femur   and   tibia  of   pedipalpi   rarely   spinose. 

(Suborder  UROPYGI)   2 

Cephalothorax  short  and  broad,  more  or  less  expanded  laterally, 
the  lateral  margins  strongly  convex;  abdomen  blunt  and  rounded 
at  apex,  without  a  median  appendage  at  apex;  femur  and  tibia  of 
pedipalpi  strongly  spinose.  (Suborder  AMBLYPYGI)  (PHRYNI- 
CHIDA)    3 

2.  Cephalothorax  dorsally  with  an  undivided  shield;  eyes  well  devel- 

oped, two  close  together  on  a  tubercle  in  front  and  a  group  of 
three  large  ones  toward  each  lateral  margin;  abdominal  appendage 
long,  filiform,  consisting  of  many  movable  joints;  tarsus  of  first 
pair  of  walking  legs  (second  legs)  seven-jointed  and  at  least  four 
times  as  long  as  the  metatarsus;  second  and  third  segments  of 
abdomen  each  with  a  pair  of  book-lungs.  (Fig.  1018).  (Mimo- 
scorpius,    Tetrabalius,    Hypoctonus,    Malay.;    Thelyphonus,    In- 
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domal.;  Typopeltis,  As.;  Mastigoproctus,  Thelyphonellus,  Am.). 

(THELYPHONIDA)   THELYPHONID^ 

Cephalothorax  dorsally  divided  into  a  head  and  a  free  thoracic 
segment  separated  by  a  membranous  suture  and  bearing  the  third 
and  fourth  pairs  of  legs;  median  eyes  absent,  at  most  one  pair 
of  lateral  eyes;  abdominal  appendage  short,  in  female  subcylin- 
drical  and  divided  into  three  or  four  scarcely  movable  joints;  in 
the  male  thickened  and  one-jointed;  tarsi  of  first  pair  of  walking 
legs  six-jointed,  less  than  twice  as  long  as  the  metatarsus  (Figs. 
1025,  1026);  only  one  pair  of  book-lungs,  in  the  second  segment. 
(Schizomus,  Ethiop.,  Ind.;  Trithyreus,  Indomal.,  Ethiop.,  Nearc.) 
(SCHIZ6MIDA)  (TARTARIDA1)   SCHIZOMIDiE 


1025 


1026 


Figs.  1024-1026.  Pedipalpida 

1024.  Damon  (Pocock)  Tarantulidae. 

1025.  Schizomus,  metatarsus  and  tarsus  of  first  pair  of  legs  of  female    (Graveley) 

Schizomid«e. 

1026.  Schizomus,  apex  of  abdomen.   Schizomid«e. 


Tibia  of  the  fourth  pair  of  legs  divided  by  sutures  into  three  or 
four  sections,  the  tarsus  four  or  five-jointed;  apical  spurs  of  tibiae 
of  pedipalpi  extending  laterally  ? 4 

Tibia  of  the  fourth  pair  of  legs  not  divided,  or  consisting  of  only 
two  sections;  the  tarsus  four-jointed;  apical  spurs  of  tibiae  of  pedi- 
palpi directed  forward.  (Fig.  1024).  (Tarantula  (  =  Phrynichus) 
Ethiop.,  Ind.;  Damon,  Titanodamon,  Ethiop.).  (PHRYN1CH- 
IN/E,  Kraepelin  1899) TARANTtiLIDiE 


700  bulletin:  museum  of  comparative  zoology 

4.  Tarsi  five-jointed,  with  a  pulvillus  at  the  base  of  the  claws;  second 
abdominal  tergite  sometimes  distinctly  margined.  Old  World 
species.  (Charon,  Indomal.;  Charinus,  Ethiop.,  Malay.,  Galapagos; 
Catageus,  Stygophrynus,  Indomal.;  Sarax,  Austromal.). 

CHAR6NTID^ 

Tarsi  four-jointed,  without  pulvillus;  second  tergite  not  margined. 

New   World   species.     (Phrynus    (  =  Tardntula),    Hemiphrynus, 

Acanthophrynus,  Heterophrynus,  Am.) PHRYNID^E 
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ORDER  RICINULEI 
( MERID 0 G ASTRA,  RHIGNO G ASTRA ) 

Small  or  very  small  species  with  extremely  thick,  hard  integument. 
Body  elongate  oval,  without  long  tail-like  prolongation  at  the  apex  of 
the  abdomen  but  with  a  very  short  three  segmented  projection.  Cephalo- 
thorax  bearing  anteriorly  a  large  movable  hood  which  when  folded 
down  completely  hides  the  chelicerae;  chelicerae  chelate.  Eyes  absent. 
Pedipalpi  five-jointed,  short;  geniculate  at  the  apex  of  the  femur;  tarsus 
minute,  opposed  to  a  small  projection  at  the  tip  of  the  tibia.  Legs  rather 
stout,  the  second  pair  the  longest;  tarsi  of  second  to  fourth  legs  five- 
jointed.  Abdomen  oval,  broadly  joined  to  the  cephalothorax,  consisting 
of  nine  segments,  basal  ones  very  short;  three  to  six  much  longer;  six 
to  nine  forming  a  very  short  retractile  apical  tubercle.  Respiration  by 
tubular  tracheae  opening  by  a  pair  of  spiracles  at  the  sides  of  the 
cephalothorax  above  the  third  coxa.    (Fig.  1011). 

The  living  species  form  a  single  family.  (Ricinoides  (  =  Crypto- 
stemma),  Ethiop.;  Cryptocellus,  Neotrop.).  (CRYPTOSTEMMATIDAi, 
HOLOTERG1DA1,  CURCULOIDIDA?,  POLIOCHERIDAE). 

RICINOIDIDiE 
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ORDER  SCORPIONIDA 

(SCORPIdNES) 

Large  or  very  large  species.  Cephalothorax  and  abdomen  broadly 
attached;  chelicerae  chelate;  pedipalpi  very  large,  bearing  a  large  swollen 
chela  at  the  apex.  Cephalothorax  with  a  pair  of  median  eyes  near  the 
middle  and  a  group  of  two  to  five  lateral  eyes  at  each  side;  rarely  absent. 
Basal  portion  of  abdomen  broad,  the  five  apical  segments  much  nar- 
rower, forming  a  highly  flexible  postabdomen,  the  last  segment  of  which 
bears  a  sting  at  apex  and  contains  a  poison  gland.  Four  pairs  of  legs, 
each  consisting  of  seven  segments;  tarsi  three-jointed.  Underside  of 
abdomen  at  base  with  a  pair  of  movable  pectinate  organs.  Respiration 
by  book-lungs  opening  by  paired  slits  on  the  third  to  sixth  abdominal 
segments.  Mainly  tropical  species.  Scorpions. 

1.  Sternum  large,  at  least  half  as  long  as  wide  and  often  longer  than 

wide,  pentagonal  or  frequently  much  narrowed  anteriorly;  gen- 
erally nearly  as  large  as  or  larger  than  the  genital  plate  which 

lies  behind  it.    (Figs.  1031,  1032) 2 

Sternum  much  reduced  in  size,  forming  two  narrow  transverse  or 
oblique  plates  that  are  sometimes  barely  visible,  therefore  much 
wider  than  long  (Fig.  1033);  tip  of  tarsus  without  a  lobe  at  the 
side.  (Bothriurus,  Brachiosternus,  Thestylus,  Urophonius,  Neo- 
trop.;  Cercophonius,  Austr.) BOTHRIURID2E 

2.  Legs  with  a  spine  or  thorn  in  the  connecting  membrane  between 

the  last  two  tarsal  joints,  only  on  the  outer  side;  sternum  pentag- 
onal, not  triangularly  narrowed  in  front   3 

Legs  with  one  or  two  spines  or  thorns  internally  and  externally 
in  the  membrane  between  the  second  and  last  tarsal  joints  (Figs. 
1027);  sternum  sometimes  triangularly  narrowed  in  front 6 

3.  Postabdomen  (narrowed,  tail-like,  apical  body  segments)  with  the 
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four  basal  segments  each  bearing  below  a  pair  of  longitudinal 

keels  near  the  median  line 4 

Postabdomen  with  only  one  median  ventral  keel.  (Urodacus,  Austr.; 

Hemiscorpion,  Palsearc).  (See  couplet  5).  SCORPlONIDiE,  part 
4.    Last   segment  of   postabdomen   with   a   distinct   thorn  or   tubercle 

below  the  sting;  chela  flat  or  rounded;  last  joint  of  tarsi  with 

two  rows  of  spines   beneath.    (Diplocentrus,  CEclus,  Neotrop.; 

Nebo,  Palmare.)    DIPLOCENTRIDA 

Last  segment  of  postabdomen   simple,   without   thorn   or   tubercle 

beneath  the  sting  5 

1027  1029 


1031 


10  33 


10  28  1030 


Figs.  1027-1033.   Scorpionida 

1027.  Centruroides,  tarsus  of  fourth  leg.   Buthidae. 

1028.  Pandinus,  tip  of  last  tarsal  joint.   Scorpionidae. 

1029.  Vejovis,  tip  of  last  tarsal  joint.   Vejovidae. 

1030.  Iomachus,  tip  of  last  tarsal  joint.  Ischnuridae. 

1031.  Centruroides,  sternum.   Buthidae. 

1032.  Pandinus,  sternum  (Kraepelin)  Scorpionidae. 

1033.  Bothriurus,  sternum  (Kraepelin)  Bothriuridae. 

5.  Tip  of  last  tarsal  joint  rounded  or  acute  and  produced  on  the 
sides  to  form  a  lobe  the  edge  of  which  forms  an  acute  angle 
with  the  apical  projection  that  lies  dorsally  between  the  claws. 
(Figs.   1028,  1032) SCORPIONIDA 

a.  Postabdomen  with  only  a  single  median  keel  on  the  ventral  side 

of  all  segments    b 

Basal  four  segments  each  with  a  pair  of  keels  on  the  ventral  side 
near  the  median  line   d 

b.  Last  joint  of  tarsi  simple,  without  rounded  lateral  lobes   c 

Last  joint  of  tarsi  with  rounded  lateral  lobes.   (Urodacus,  Austr.) 

URODACINA 

c.  Last  joint  of  tarsi  with  an  external  spine  at  the  apex.    (Hetero- 

scorpion,  Madagascar)    HETEROSCORPIONlNA 

Last  joint  of  tarsi  without  any  thorns  below,  with  two   rows   of 
bristles.  (Hemiscorpion,  Palmare.) HEMISCORPIONINA 
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d.  Last  joint  of  tarsi  with  rounded  lateral  lobes,  the  edges  of  which 
form  an  acute  angle  with  the  dorsal  claw-fold;  upper  side  of 
chela  usually  rounded,  without  a  keel.  (Scorpio,  Palaearc, 
Ethiop.;  Heterometrus,  Indomal.;  Pandinus,  Ethiop.) 

SCORPIONiNiE 
Last  joint  of  tarsi  without  rounded  lobes;  its  edge  forming  a  right 
angle  with  the  claw-fold.    (Lisposoma,  Ethiop.) 

LISPOSOMATlNiE 

Tip  of  last  tarsal  joint  more  or  less  truncate,  without  rounded 
lobes,  its  apical  edge  forming  a  right  angle  with  the  dorsal 
projection  between  the  claws;  last  tarsal  joint  below  with  spines 
or  bristles.  (Fig.  1030).  (Ischnurus,  Hadogenes,  Ethiop.; 
Opisthacanthus,  Ethiop.,  Neotrop.;  Hormurus,  Indoaustr.;  Ioma- 
chus,  Ethiop.,  Ind.)    ISCHNURID^ 

6.  Three  to  five  lateral  eyes  in  a  group  at  each  side  of  the  cephalo- 

thorax  in  front   7 

Only  two  lateral  eyes  at  each  side  of  cephalothorax,  or  lateral  eyes 
absent CHACTID.E 

This  family  is  divisible  into  five  well-marked  subfamilies  as  follows: 

a.  Basal  four  segments  of  postabdomen  below  with  a  single  median, 

tuberculate  keel;  underside  of  body  tuberculate.      (Megacormus, 

Neotrop.)    MEGACORMlN^E 

Basal  four  segments  without  a  keel  on  the  underside,  or  with  two 
keels  —  one  on  each  side  of  the  median  line b 

b.  Movable    finger   of   chela    with   one   or   several   rows    of   minute 

tubercles     c 

Movable  finger  of  chela  with  oblique,  non-overlapping  rows  of 
minute  tubercles.    (Superstitionia,  Nearc.) 

SUPERSTITIONIilSLE 

c.  Movable  finger  of  chela  with  numerous  (7-14)  irregular  rows  of 

minute  tubercles.   (Chaerilius,  Indomal.) CH^ERILIlNyE 

Movable  finger  of  chela  with  one  or  an  irregular  row  of  minute 
tubercles d 

d.  Chela  flattened,  its  upper  surface  divided  by  a  strong  keel  into  two 

areas  that  lie  at  right  angles  to  one  another.  (Euscorpius,  Palaearc.) 

EUSCORPIIN^E 
Chela  rounded  or  ridged,  not  thus  divided  into  two  areas  that  lie 
at  a  right  angle  to  one  another.  (Chactas,  Broteas,  Neotrop.) 

CHACTlNvE 

7.  Sternum  more  or  less  triangular,  strongly  narrowed  in  front;  first 

tarsal  joint  of  third  and  fourth  pair  of  legs  often  with  a  thorn  at 
tip;  three  or  five  lateral  eyes;  last  segment  of  postabdomen  often 
bearing   a  spine  beneath   the   sting.    (Figs.    1010,    1027,   1031). 
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(Buthus,  Palmare,  Ethiop.,  Indomal.;  Isometrus,  Indoaustr.; 
Tityus,  Centruroides,  Am.;  Ananteris,  Neotrop.;  Uroplectes, 
Ethiop.,    Indoaustr.;    Isometroides,    Austr.,    Lychas,    Butheolus, 

Palmare,  Parabuthus,   Ethiop.)    BUTHIDiE 

Sternum  with  parallel  sides,  usually  wider  than  long,  with  a 
deeply  impressed  median  groove;  three  lateral  eyes;  last  seg- 
ment of  postabdomen  always  without  a  spine  beneath  the 
sting.   (Fig.  1029)  VEj6VIDiE 

a.  Sternites  of  the  four  basal  segments  of  postabdomen  with  a  single 

median  keel.    (Syntropis,  Nearc.)    SYNTROPiN^ 

Sternites  of  the  four  basal  segments  of  postabdomen  with  a  pair 
of  keels  next  to  the  median  line  b 

b.  Last  joint  of  tarsi  with  a  distinct  spine  (for  walking).    (Carabocto- 

nus,  Hadruroides,  Neotrop.)   CARABOCTONlN^E 

Last  joint  of  tarsi  without  a  spine  for  walking;  this  replaced  by  a 
pair  of  tubercles    c 

c.  Basal  attachments  of  pecten-teeth  few  in  number,   not  over  six; 

intermediary  joints  (fulcra)  very  small  or  vestigial d 

Pecten-teeth  with  at  least  8  bead-like  basal  attachments;  fulcra 
distinct,  also  bead-like.   (Vejovis,  Hadrurus,  Nearc.) 

VEJOViNiE 

d.  Edge  of  the  movable  finger  of  chela  with  many  irregularly  defined 

tuberculate  serrations;  movable  finger  of  mandible  with  a  con- 
spicuous tooth  below.   (Jurus,  Palaearc.)  JURlNfli 

Edge  of  movable  finger  of  chela  with  one  or  two  rows  of  small 
tubercles;  movable  finger  of  mandible  not  toothed,  one  with  as 
many  as  six  very  small  teeth   e 

e.  Edge    of   movable    finger    of   chela    with    two    rows    of    tubercles. 

(Scorpiops,  Palmare,  Ind.;  Parascorpiops,  Malay.) 

SCORPIOPSINjE 

Edge  of  movable  finger  of  chela  with  only  a  single  row  of  tubercles. 

(Uroctonus,  Anuroctonus,  Am.)    UROCTONlNiE 
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ORDER  SOLPUGIDA 

(SOLfFUGtf) 

Large  or  moderately  large,  pale-bodied,  very  active  species.  Cheli- 
cerae  very  large,  chelate,  moving  in  a  vertical  plane.  Cephalothorax 
bearing  only  one  pair  of  legs,  separated  from  three  distinct  thoracic 
segments  to  each  of  which  a  pair  of  legs  is  attached.  Abdomen  elongate, 
oval,  consisting  of  ten  segments,  without  terminal  filament  or  ap- 
pendage. Pedipalpi  long,  leg-like,  six-jointed.  Tarsus  of  pedipalpi 
and  first  pair  of  legs  one-jointed;  second  to  fourth  legs  with  the  tarsi 
often  several- jointed;  tarsi  usually  provided  with  claws.  Respiration 
by  tracheae  that  open  through  spiracles  behind  the  first  pair  of  legs 
on  both  the  first  and  second  abdominal  segments.  Distribution  tropical 
and  subtropical,  most  generally  in  dry  or  arid  regions. 

1.  Fourth  pair  of  legs  ending  in  a  pair  of  claws  as  do  the  second  and 

third  pairs;  basal  portion  of  fourth  pair  of  legs  (including  the 
coxae  and  two  trochanters)  clearly  shorter  than  the  remainder 
of  the  leg  (femur,  tibia  and  two  tarsal  joints);  fourth  legs  with 
the  basal  section  of  femur  very  much  shorter  than  the  apical 

section    2 

Fourth  pair  of  legs  without  claws,  these  replaced  by  short  spines; 
basal  portion  of  fourth  leg  almost  as  long  as  the  remainder  of 
the  leg;  basal  section  of  femur  of  fourth  leg  longer  than  the 
apical  section.  (Hexisopus,  Chelipus,  S.  Afr.)    HEXISOPODID^ 

2.  Metatarsus  of  first  pair  of  legs  spinose  below;  all  tarsi  one-jointed. 

(Rhagodes,  Rhagodella,  Rhagidoca,  Ethiop.,  Ind.) 

RHAG6DID.E 
Metatarsus  of  first  pair  of  legs  unarmed  below 3 

3.  Tarsi  of  second  and  third  pair  of  legs  without  an  apical  spine  above 

the  claws   4 

Tarsi  of  second  and  third  pair  of  legs  bearing  a  spine  at  tip  above 
the  claws.  (Eremobates,  Eremostata,  Eremopus,  Western  U.  S., 
Centr.  Am.) EREMOBATIDiE 
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Tarsi  of  first  pair  of  legs  with  two  claws  (sometimes  more  or  less 
hidden  by  setae)   5 

Tarsi  of  first  pair  of  legs  entirely  without  claws  7 

Tarsal  claws  of  the  second  to  fourth  pairs  of  legs  hairy;  tarsus  of 
pedipalps  movable.    (Galeodes,  Galeodellus,  N.  E.  Afr.  to  Asia) 

GALE6DID^ 

Tarsal  claws  of  the  second  to  fourth  pairs  of  legs  bare,  without  hairs; 
tarsus  of  pedipalps  immobile   6 


1034 


1036 


1037 


1038 


Figs.  1034-1039.   Solpugida 

1034.  Gnossipus,  chelicera  in  lateral  view  (Kraepelin)  Solpugidae. 

1035.  Solpugid,  third  leg  (Ewing). 

1036.  Eremobates,  chelicera  in  lateral  view  (Putnam)  Solpugida!. 

1037.  Eremobates,  head  in  dorsal  view  (Putnam)  Solpugidae. 

1038.  Eremobates,  tip  of  pedipalpus  (Putnam)  Solpugidx. 

1039.  Solpuga,  tip  of  flagellum  of  pedipalpus  (Kraepelin)  Solpugidae. 


6.  Tarsi  of  second,  third  and  fourth  pairs  of  legs  composed  of  a  single 

joint.  Old  World  species.   (Karschia,  Barrella,  Gylfppus) 

KARSCHIID^: 

Tarsi  of  second,  third  and  fourth  pairs  of  legs  two-jointed.   (Ceroma, 

Ceromella,  Ethiop.)    CEROMATIDjE 

7.  Tarsi  of  second  and  third  legs  one  or  two-jointed;  fourth  tarsi  with 

not  more  than  four  joints   8 

Tarsi  of  second  and  third  legs  four-jointed,  the  fourth  tarsi  six-  or 
seven-jointed.   (Solpuga,  Solpugyla,  Zerriassa,  Ferrandia,  Ethiop.) 

SOLPtJGIDiE 

8.  Flagellum    of    chelicerae    in    male    scale-like;    movable    finger    of 

chelicerae,  at  least  in  the  female,  with  only  a  single  tooth 9 

Flagellum  of  chelicerae  composed  only  of  a  brush  of  specialized 
bristles;  finger  of  chelicerae,  at  least  in  the  female,  with  additional 
small  teeth.    (Melanoblossia,  Lawrencega,  Ethiop.) 

MELANOBLOSSIIDjE 
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9.    Flagellum  of  chelicerae  in  the  male  movable  so  as  to  extend  either 
forward    or   backward   over    the    arc   of   half   a    circle.     (Biton, 

Gluviopsis,  Ethiop.,  Palmare;  Daesia,  Palaearc.)  D^ESlIDiE 

Flagellum  of  male   chelicerae  fixed,  not  movable.    (Ammotrecha, 
Centr.  Am.;  Ammotrechula,  Sw.  U.  S.;  Pseudocleobis,  Neotrop.) 

AMMOTRECHIDiE 
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ORDER  CHELONETHIDA 

(PSEUDOSCORP16NIDA ;   PSEUDOSCORPIONES, 
CHERNET1DEA) 

Small  or  very  small  Arachnida  with  flattened  body.  Cephalothorax 
unjointed,  although  sometimes  with  distinct  transverse  grooves;  abdomen 
with  11  or  12  tergites,  each  often  composed  of  a  pair  of  plates,  narrowly 
separated  along  the  median  line.  Chelicerae  two-jointed,  chelate. 
Pedipalpi  very  large,  six-jointed,  much  longer  than  the  walking  legs, 
their  tarsi  forming  a  much  enlarged  pincers-like  grasping  organ.  Legs 
six-jointed,  the  tarsi  one  or  two-jointed  and  the  femur  sometimes  divided 
into  two  sections;  tarsi  with  a  pair  of  apical  claws.  Cephalothorax 
narrower  than  the  abdomen  which  is  often  much  widened;  abdomen 
without  any  apical  prolongation,  joined  to  the  cephalothorax  along  its 
entire  base.  Eyes  two  or  four,  placed  near  the  sides  of  the  carapace; 
sometimes  wanting.  Respiration  by  tracheae  opening  by  four  spiracles 
placed  just  behind  the  second  and  third  abdominal  plates  at  the  sides 
of  the  body.  Genital  aperture  on  the  first  sternite.  Slow-moving  car- 
nivorous species  of  retiring  habits,  living  under  bark,  stones,  etc.  False- 
scorpions;  Book-scorpions. 

1.    Tarsi  of  first  two  pairs  of  legs  one-jointed;  of  third  and  fourth  legs 

two-jointed.     Suborder    HETEROSPHYRONIDA    2 

Tarsi  of  all  four  pairs  of  legs  with  the  same  number  of  joints  ....  3 
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2.  Spiracles  surrounded  by  a  stigmal  plate  in  the  form  of  an  incomplete 

elliptical  band  that  is  open  on  the  side  below  the  spiracle;  basal 
section  of  the  femora  of  the  fourth  pair  of  legs  only  slightly  shorter 
than  the  apical  section.    (Ditha,  Heterolophus,  widespr.)    (TRI- 

DENCHTH6N1D/E)  DfTHID^E 

Spiracles  without  a  special  plate;  basal  section  of  femora  of  fourth 
pair  of  legs  much  shorter  than  the  apical  section.  (Chthonius, 
Holarc;  Tyrranochthonius,  widespr.;  Lechytia,  Neotrop.,  Ethiop.; 
Apochthonius,  Nearc.)   CHTHONlIDiE 

3.  Tarsi  two-jointed.    (Suborder  DIPLOSPHYR6NIDA)    4 

Tarsi  one-jointed  (Fig.  1040).   (Suborder  MONOSPHYR6NIDA) 

10 

4.  Movable   finger   of   chelicerae   clearly   multidenticulate,   without   a 

true  subapical  lobe;  carapace  usually  produced  medially  in  front. 

(Superfamily   NEOBISIOIDEA)    5 

Movable  finger  of  chelicerae  with  a  single  subapical  lobe  or  tooth 
which  is  rarely  secondarily  subdivided,  but  never  multidenticu- 
late; carapace  in  front  often  somewhat  emarginate,  rarely  if  ever 
produced  medially.    (Superfamily  GARYPODOIDEA)    8 

5.  Venom  apparatus  present  in  the  fixed  finger  of  the  claw  only,  the 

movable  finger  with  a  definite  sheath  for  the  reception  of  the 

venom-tooth     6 

Venom  apparatus  present  in  both  the  fixed  and  movable  fingers; 
a  sheathing  structure  rarely  present  in  either  finger 7 

6.  Pleural    membrane    of   abdomen   smoothly    longitudinally    plicate, 

never  granulate;  femur  of  fourth  pair  of  legs  with  an  oblique 
cross-suture  (rarely  nearly  perpendicular  to  the  longitudinal  axis). 

(Chitra,  Syarinus,  Hyarinus,  Nearc.) SYARiNIM) 

Pleural  membrane  granulate  or  granulate-striate;  femoral  articu- 
lation of  fourth  pair  of  legs  truly  vertical  to  the  longitudinal 
axis  of  the  femur-patella.  (Neobfsium,  Microbisium,  Holarc; 
Blothrus,  Roncus,  Palaearc)  NEOBISlIDiE 

7.  Pleural  membrane  of  abdomen  granulate;  claw  with  twelve  tactile 

setae  on  the  fingers.   (Hya,  Indomal.) H^ID^E 

Pleural  membrane  of  abdomen  evenly  longitudinally  plicate;  fingers 
of  claw  usually  with  many  more  than  twelve  tactile  setx.  (Fig. 
1043).  (Ideoroncus,  Bochica,  Neotrop.;  Albiorix,  N.  Am.; 
Shravana,  Indomal.)   IDEOR6NCIDiE 

8.  Venom  apparatus  present  in  both  the  movable  and  fixed  fingers 

of  the  claw;  no  sheathing  structure  on  either  claw  to  receive  the 

venom-tooth     9 

Venom  apparatus  present  in  the  fixed  finger  of  the  claw  only;  a 
well  developed  sheathing  structure  present  on  the  movable 
finger  to  receive  the  venom-tooth.  (Menthus,  Nearc,  Neotrop.). 

MfiNTHID^ 
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9.  Pleural  membrane  of  abdomen  smoothly  and  evenly  plicate;  cara- 
pace not  or  rarely  noticeably  narrowed  in  front;  sides  of  abdomen 
more  or  less  parallel,  the  abdomen  not  greatly  wider  than  the 
cephalothorax.  (Olpium,  Palmare;  Garypinus,  Am.;  Serianus, 
Nearc,    Neotrop.,    Indomal.;    Solinus,    Nearc,    Austr.;    Horus, 

Ethiop.;  Xenolpium,  Indoaustr.)   OLPlIDiE 

Pleural  membrane  prickly,  granular,  or  irregularly  wrinkled;  cara- 
pace narrowed  in  front,  clearly  triangular;  abdomen  subovate, 
much  broader  than  the  cephalothorax.    (Garypus,  Palaearc.,  Neo- 
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Figs.  1010-1043.    Chelonethida 

1040.  Chelifer,  fourth  leg  (Ewing)  Cheliferidx. 

1041.  Chelifer  (Tullgren)  Cheliferid*. 

1042.  Chelifer,  pedipalpus  (With)  Cheliferidx. 

1043.  Ideoroncus,  pedipalpus  (With)  Ideoroncids. 


10. 


11. 


trop.;  Geogarypus,  Palaearc,  Indomal.;  Larca,  Holarc;  Anagary- 

pus,  Austromal.;  Maorigarypus,  Austr.) GARYPODID^E 

Four  well  developed  eyes 11 

Two  eyes,  sometimes  imperfect,  or  none 13 

Carapace  in  front  of  the  eyes  with  at  least  two  lobed  projections; 
venom  apparatus  lacking  on  the  chela;  a  movable  joint  between 
the  basal  and  apical  sections  of  the  femora  of  the  walking  legs  .  12 
Carapace  produced  in  front  of  the  eyes,  but  without  projecting  lobes; 
venom  apparatus  present  on  both  fingers  of  the  chela;  basal  and 
apical  sections  of  femora  separated  by  a  constriction,  but  im- 
movably united.   (Synsphyronus,  Austr.)  .  .   SYNSPHYR6NIM: 
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12.  Cephalothorax  and  abdomen  not  separated  with  one  another  by  an 

articulation;  pedipalpi  of  normal  form.    (Pseudogarypus,  Nearc.) 

PSEUDOGARYPODIDjE 

Cephalothorax    and    abdomen   separated    by    an    articulation;    long 

basal  joint  of  pedipalpi  greatly  thickened  and  arcuate.    (Feaella, 

Ethiop.,  Ind.)    FEAELLID.E 

13.  Venom  apparatus  present  in  both  the  fixed  and  movable  fingers 

of  the  chela  14 

Venom  apparatus  absent  in  either  the  movable  or  fixed  finger  of  the 
chela    15 

14.  A  median  sclerite  (pseudosternum)   present  between  the  coxae  of 

the  walking  legs;  eyes  entirely  absent.    (Sternophorus,  N.  Am., 

Austr.)  STERNOPHORIDjE 

No  pseudosternum;  usually  two  eyes  present  or  visible  as  vestiges; 
integument  usually  granulate;  abdominal  tergites  usually  divided 
by  a  median  line  of  fracture.  (Chelifer,  cosmop.;  Lophochernes, 
Old  World;  Withius,  Holarc;  Rhacochelifer,  Palaearc.;  Caco- 
demonius,  Neotrop.)  CHELIFERIDiE 

15.  Venom  aparatus  present  only  on  the  movable  finger  of  the  chela     16 
Venom  apparatus  present  only  on  the  fixed  finger  of  the  chela . ...  17 

16.  Chelicerae  externally  with  a  pair  of  strongly  clavate  setae;  many  other 

body  bristles  also  clavate;  carapace  more  or  less  triangular,  wider 
than  long;  myrmecophilous  species.    (Myrmochernes,  S.  Afr.). 

MYRMOCHERNETID^E 
Chelicerae  without  such  specialized  clavate  bristles,  although  some 
of  the  body  bristles  may  be  clavate;  carapace  usually  somewhat 
longer  than  wide,  more  or  less  rounded  in  front.  (Chernes,  Lam- 
prochernes,  Palaearc;  Chelanops,  Lustrochernes,  Am.;  Gonio- 
chernes,  Ethiop.)    CHERNETID^ 

17.  Carapace  rounded  in  front,  without  lobes  or  projections.   (Atemnus, 

Palaearc;  Anatemnus,  Ethiop.,  Malay.;  Titanatemnus,  Ethiop.). 

ATEMNIDyE 

Carapace  with  a  pair  of  angulate  projections  or  lobes  on  its  front 

margin.    (Cheiridium,  cosmop.;  Apocheiridium,  widespr.;   Neo- 

cheiridium,  Neotrop.)  CHEIRIDIIDjE 
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ORDER  PHALANGIDA 

(OP1LIONES) 

Usually  moderate-sized  species  with  long  or  very  long  legs.  Cephalo- 
thorax  not  separated  from  the  abdomen  by  a  constriction,  forming  an 
unsegmented  or  very  indistinctly  segmented  dorsal  carapace.  Abdo- 
men segmented,  with  nine  dorsal  plates  and  fewer  ventral  ones.  Head 
with  two  eyes,  often  on  stalk-like-  tubercles.  Chelicerae  three-jointed, 
chelate;  rather  long  and  sometimes  thickened.  Pedipalpi  similar  to  the 
legs,  but  usually  much  shorter.  Legs  very  long  and  slender;  coxae  very 
large  and  firmly  attached  to  the  body.  Respiration  by  tracheae;  one  pair 
of  spiracles  opening  ventrally  near  the  base  of  the  abdomen.  Harvest- 
men,  Daddy-long-legs. 
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Genital  opening  covered  by  a  movable  plate  or  operculum;  openings 
of  the  scent  glands  situated  at  the  side  margin  of  the  cephalo- 
thorax,  not  on  tubercles 2 

Genital  opening  exposed,  not  covered  by  an  operculum;  scent  glands 
each  placed  upon  a  conical  protuberance  at  the  sides  of  the 
cephalothorax.  (Fig.  1045).  (Suborder  CYPHOPHTHALMI). 
(Siro,  Palaearc;  Ogovea,  Ethiop.;  Miopsalis,  Stylocellus,  Indomal.; 
Pettalus,  Ind.)  SIRONIDiE 

Pedipalpi  stout,  their  tarsi  with  a  strong  grasping  claw;  apical  joint 
of  the  tarsus  of  first  and  second  pairs  of  legs  with  only  one  simple 
claw;  the  third  and  fourth  tarsi  with  either  two,  or  with  a 
tridentate  claw;  sternite  of  first  abdominal  segment  much  reduced, 
not  reaching  in  front  of  the  hind  coxae;  hind  legs  usually  the 
longest.   (Fig.  1044).    (Suborder  LANIATORES) 3 
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Figs.  1044-1051.  Phalangida 


Oncopus,  anterior  part  of  body  in  profile  (Roewer)  Oncopodidae. 
Pettalus,  apical  part  of  abdomen  (Roewer)  Sironids. 
Ortholasma,  anterior  part  of  cephalothorax   (Roewer)  Trogulidae. 
Acropsopilio,  underside  of  body  (Roewer)  Acropsopilionidae. 
Trogulidae,  pedipalpus  (Roewer)  Trogulidae. 
Phalangiidae,  pedipalpus  (Roewer)  Phalangiidae. 
Gonyleptidae,  pedipalpus  (Roewer)  Gonyleptidae. 
Oncopodidae,  pedipalpus  (Roewer)  Oncopodidae. 


Pedipalpi  slender,  palpiform,  their  tarsi  with  a  weaker  claw  which 
is  occasionally  lacking;  apical  joint  of  all  four  tarsi  with  only 
one  simple  claw;  sternite  of  first  abdominal  segment  extending 
much  in  front  of  the  hind  coxae;  second  pair  of  legs  the  longest. 
(Suborder  PALPATORES) 8 

Last  four  tergites  freely  movable,  not  fused 4 

All  tergites  except  the  apical  one  fused  to  form  a  scutum,  the  latter 
forming  a  movable  anal  plate.  (Figs.  1044,  1051).  (Oncopus, 
Gnomulus,  Pelitnus,  Indomal.) ONCOP6DID^ 

Third  and  fourth  tarsi  each  with  a  pair  of  apical  claws  which  are 
simple  or  furnished  with  curved  teeth 5 
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Third  and  fourth  tarsi  each  with  a  single  three-pronged  claw;  or 
in  partly  grown  specimens  with  a  single  claw  furnished  with 
denticles  laterally.  (Triatnonyx,  Neotrop.;  Sclerobunus,  Nearc; 
Nuncia,  Soerensenella,  Austr.;  Acumontia,  Madagasc;  Adaeum, 
Ceratomontia,  Ethiop.)    TRLENONYCHIDjE 

5.  Pedipalpi  carried  with  the  tips  curved  backwards  behind  the  patella, 

weakly  armed;  anterior  margin  of  the  cephalothorax  below  with 
five  erect,  conical  teeth.  (Assamia,  Metassamia,  Indomal.;  Trio- 
nyxella,    Ind.;    Mermerus,    Mai.;    Macrodampetrus,    Dampetrus, 

Mosoia,  Austr.)   ASSAMIIDjE 

Pedipalpi  not  curved,  held  straight  forward  or  at  most  bent  to  the 
side  of  the  chelicerae;  anterior  margin  of  the  cephalothorax  some- 
times sharply  excavated,  but  never  with  five  erect,  conical  teeth   .  6 

6.  Tarsi  of  the  third  and  fourth  legs  each  with  a  false  claw  (pseudo- 

nychium)  below  the  true  claws 7 

Tarsi  of  third  and  fourth  legs  without  a  pseudonychium.  (Bel- 
oniscus,  Obalonianus,  Indomal.;  Scotolemon,  Palaearc;  Phalan- 
godes,  Am.;  Zalmoxis,  Austr.;  Metabiantes,  Ethiop.). 

PHALANG6DID.E 

By  some  workers  this  family  is  given  the  rank  of  a  superfamily, 
composed  of  a  number  of  families.  The  following  key  includes 
these  (designated  here  as  subfamilies),  as  they  have  been  outlined 
in  a  posthumous  work  of  S0rensen,  edited  and  published  by  Henrik- 
sen  in  1932,  after  a  lapse  of  some  years. 

a.  Apical  part  of  tarsi  of  the  first  pair  of  legs  undivided. 

ERECANANIN,E 

Apical  part  of  tarsi  of  the  first  pair  of  legs  composed  of  two  or 

three  joints    b 

b.  Scopula  present  c 

Scopula  wanting  f 

c.  Ocular  tubercle  present,  distinctly  separated;  femora  of  first  pair  of 

legs  not  spinose d 

Ocular  tubercle  not  distinctly  separated;  scutum  with  five  dorsal 
grooves    e 

d.  Scutum  with  five  dorsal  grooves SAMOlN^E 

Scutum  with  four  dorsal  grooves ACROBUNlN/E 

e.  Femur  of  first  pair  of  legs  armed  with  bristly  spines.  IBALONIiNiE 
Femur  of  first  pair  of  legs  not  spiny BIANTlNiE 

f.  Ocular  tubercle  present g 

Ocular  tubercle  absent ? 1 

g.  Femora  of  first  pair  of  legs  spiny  or  armed  with  setigerous  tuber- 

cles; last  joint  of  first  tarsi  bipartite MINUIN^ 

Femora  of  first  pair  of  legs  without  spines  or  setigerous  tubercles    .   h 

h.    Apical  section  of  tarsi  of  first  pair  of  legs  tripartite i 

Apical  section  of  first  pair  of  tarsi  bipartite j 
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i.    Scutum  with  five  dorsal  grooves TRICHOMMATlN^ 

Scutum  with  four  dorsal  grooves SARACINiN^E 

j.    Maxillary  lobe  of  coxae  of  second  pair  of  legs  distinct,  broad  and 

porrect.    (If  small,  see  Minuinae,  couplet  g) k 

Maxillary  lobe  of  second  coxa  wanting STYGNOPSlNiE 

k.    Scutum  with  four  dorsal  grooves EPEDANiN^E 

Scutum  with  five  dorsal  grooves PHALANGODiN^E 

1.    Femora  of  first  pair  of  legs  armed  with  bristly  spines. 

PODOCTINjE 

Femora  of  first  pair  of  legs  without  bristly  spines m 

m.    Scutum  with  five  dorsal  grooves STYGNOMMATlN^E 

Scutum  with  four  dorsal  grooves DIBUNlNiE 

7.  Pedipalpi   weak,    their   femur,   tibia   and    tarsus    broadly    flattened 

and  keeled,  curved  in  front  of  and  to  the  side  of  the  chelicerae; 
all  joints  of  the  pedipalpi  almost  unarmed,  without  stout  spines. 
(Libitoides,  Metacynorta,  Am.;  Paravanones,  Cynorta,  Cynortula, 
Metarhaucus,  Flirtea,  Erginulus,  Neotrop.).    (PALP1N1D/E). 

COSMETID,E 
Pedipalpi  very  stout,  their  femur  not  flattened,  their  tibia  and 
tarsus  rounded,  at  most  flattened  beneath  between  the  stout  tibial 
and  tarsal  spines,  not  keeled;  the  pedipalpi  porrect  and  not  curved 
toward  the  chelicerae.  (Fig.  1050).  (Discocyrtus,  Metagynodes, 
Eusarcus,  Pachyloides,  Weyhia,  Gonyleptes,  Goniosoma,  Caelopy- 
gus,  Neotrop.)   GONYLEPTIDjE 

8.  Tarsi  of  the  pedipalpi  always  shorter  than  their  tibiae  (Fig.  1048); 

without,  or  with  only  a  very  minute  claw;  maxillary  lobe  of  the 
second  coxa  very  small  or  absent,  never  freely  movable;  no  acces- 
sory   spiracles    on    the    legs.     (Super family    NEMASTOMAT- 

OIDEA)    9 

Tarsi  of  the  pedipalpi  always  longer  than  the  tibiae  and  always 
with  a  distinct,  simple  or  pectinate  claw;  maxillary  lobe  of  the 
second  coxa  distinct,  freely  movable,  long  and  narrow;  two  acces- 
sory spiracles  on  the  first  to  fourth  tibiae.  (Fig.  1049).  (Lacinius, 
Phalangium,  Opilio,  Holarc;  Caddo,  Nearc;  Mitopus,  Odiellus, 
Palaearc;  Rhampsinitus,  Ethiop.;  Gagrella,  Indoaustr.).  Super- 
family  PHALANGIOIDEA)  PHALANGlID^ 

9.  Eyes   large,   highly   convex,   widely   separated,   not   on   a   common 

ocular  tubercle,   placed   one   at  each   side   of  the  cephalothorax. 

(Fig.  1047).   (Acropsopilio,  Neotrop.)     ACROPSOPILIONID/E 

Both  eyes  placed  on  a  common  median  ocular  tubercle 10 

10.    Ocular  tubercle  separated  distinctly  from  the  anterior  margin  of  the 

cephalothorax  which  is  sharply  truncate,  exposing  the  chelicerae 

and  pedipalpi   11 

Ocular  tubercle  placed  at  the  anterior  margin  of  the  cephalothorax 

and  forming  with  it  a  large  lobe  which  covers  the  chelicerae  and 
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pedipalpi  from  above.    (Figs.  1046,  1048),  (Trogulus,  Dicrano- 
lasma,  Palaearc;  Ortholasma,  Dendrolasma,  Nearc). 

TROGULIDjE 
11.    First  and  second   thoracic   tergites   fused  together  in   the   cephalo- 
thorax;  first  to  fourth  coxae  each  with  a  series  of  tubercles  before 
and  behind.    (Nemastoma,  Holarc;  Crosbycus,  Nearc). 

NEMASTOMATID,E 
First  thoracic  tergite  fused  with  the  cephalothorax  and  forming  a 
prosoma;  second  thoracic  tergite  free,  not  fused  with  the  cephalo- 
thorax nor  the  first  tergite;  first  to  fourth  coxae  without  an  anterior 
and  posterior  row  of  tubercles.  (Ischyropsalis,  Palaearc;  Taracus, 
Sabacon,  Tomicomerus,  Nearc.) ISCHYROPSALIDjE 


LITERATURE  ON  PHALANGIDA 

Banks,  N.  Synopsis  of  North  American  Phalangida.  American  Naturalist,  35, 

pp.  669-679  (1901). 
Bishop,  S.  C.  and  C.  R.  Crosby.  Phalangida  of  the  Southeastern  United  States. 

Journ.  Elisha  Mitchell  Soc,  1924,  pp.  8-26  (1924). 
Forster,  R.  R.    Keys  to  New  Zealand  Genera  of  Opiliones.    Rec.  Dominion 

Mus.  Wellington,  1,  pp.  183-192  (1944). 
Lawrence,  R.  F.    The  Harvest-Spiders   (Opiliones)    of  South  Africa.    Ann. 

South  African  Mus.,  29(2),  pp.  342-508,  90  figs.  (1931). 
Mello-Leitao,  M.   Notas  sobre  Arachnideos  Argentinos.    Ann.  Acad.  Brasil. 
Sci.,  3(2),  pp.  83-97,  5  figs.  (1931). 

Notas  sobre  os  Opilioes  do  Brasil.   Bol.  Mus.  nac.  Rio  de  Janeiro,  9(1), 
pp.  99-114  (1933). 

Algumas  notas  sobre  os  Laniatores.  Arch.  Mus.  nac.  Rio  de  Janeiro,  36, 
pp.  87-116  (1935). 

Phalangodoidea.   Ann.  Acad.  Brasil.  Sci.,  10,  pp.  135-145,  1  pi.  (1938). 
Palpatores  Sul  Americanos.   Ibid.,  10,  pp.  317-337,  2  pis.  (1938). 
Oudemans,  A.  C.  Ein  neuer  Stygobiont  (Stygophalangiidae).  Zool.  Anz.,  103, 

pp.  193-198,  9  figs.  (1933). 
Roewer,  C.  F.  Die  Weberknechte  der  Erde.   1116  pp.  G.  Fischer,  Jena  (1923). 
Weitere  Weberknechte.    Abh.  Naturw.  Ver.  Bremen,  26,  pp.  261-402 
(1927). 

Weberknechte  (Opiliones).    In  Tierwelt  Mitteleuropas,  3,  Lief.  1,  pp. 
V,  1-10  (1928). 

Alte  und  neue  Assamiidae.   VerofF.  deutsch.  Kolonial-  u.  Uebersee-Mus. 
Bremen,  1,  pp.  1-168,  9  pis.  (1935). 

Phalangida    (Opiliones).     In    Bronn's,    Klassen    und    Ordnungen    des 
Tierreichs,  5,  Abt.  IV,  Buch  6,  Lief.  1-3,  pp.  1-348,  260  figs.  (1936-40). 

Phalangodidae.   VerofF.  deutsch.  Kolonial-  u.  Uebersee-Mus.  Bremen,  2, 
pp.  81-169,  10  pis.,  1  fig.  (1938). 

Ueber   Gonyleptiden.    Senckenbergiana,   26    (1-3),   pp.    12-68,   9   pis. 
(1943). 
S0rensen,  W.   Descriptiones  laniatorum.   Danske  Vidensk.  Skr.  Natur.  Math. 
(9),  3,  pp.  199-422,  29  figs.  (1932).  Edited  by  K.  L.  Henriksen. 


716  bulletin:  museum  of  comparative  zoology 

Walker,  M.  E.    Revision  of  Phalangida  of  Ohio.    Ohio  State  Univ.  Studies, 
Biol.  Surv.,  Bull.,  4,  No.  4,  pp.  153-175  (1928). 


ORDER  ARANEIDA 

Small  or  moderate-sized,  rarely  large  Arachnida.  Cephalothorax  usu- 
ally oval,  the  head  frequently  separated  by  an  indistinct  suture.  Usually 
eight  simple  eyes,  sometimes  less  or  occasionally  none.  First  pair  of 
appendages  (chelicerae)  hooked  or  chelate,  each  provided  with  a  poison- 
gland  opening  near  the  tip.  Second  pair  of  appendages  (pedipalpi) 
six-jointed,  with  one-jointed  tarsi;  similar  to,  but  usually  much  shorter 
than  the  four  pairs  of  walking  legs  which  are  seven-jointed.  Tarsi  two- 
jointed,  clawed  at  tip  and  often  with  additional  claws  or  bristles  used 
for  manipulating  the  web.  Abdomen  almost  always  entirely  unseg- 
mented,  its  integument  thinly  chitinized,  attached  to  the  cephalothorax 
by  a  very  strongly  constricted  base.  Respiration  by  book-lungs  opening 
by  one  or  two  pairs  of  slits  on  the  underside  of  the  abdomen;  tracheae 
usually  present  in  addition  to  book-lungs,  opening  by  one  or  two  spiracles 
on  the  abdomen  below.  Silk-spinning  glands  present,  opening  by  short 
tubular  organs  on  the  abdomen  below.  Development  direct,  the  young 
essentially  like  the  adults.   Spiders.1 

1.  Abdomen  segmented  above  and  showing  several  distinct  segments 
posteriorly  between  the  anal  tubercle  and  spinnerets  which  are 
separated  by  a  considerable  space;  six  to  eight  spinnerets;  fangs  of 
chelicerae  moving  up  and  down;  two  pairs  of  lungs.    (Suborder 

LIPHISTIOMORPfLE  (=MESOTHEL&))   5 

Abdomen  entirely  unsegmented  in  the  adult 2 

2.  Fangs  of  chelicerae  moving  up  and  down  (paraxial);  four  lungs. 

(Suborder  MYGALOMORPtLE)   6 

Fangs  of  chelicerae  moving  in  and  out  (diaxial) 3 

3.  Four  lungs;  cribellum  and  calamistrum  present.   (Suborder  HYPO- 

CHILOM6RFH/E).    (Hypochilus,  Ectatostkta). 

HYPOCHILIDjE 
Not  more  than  two  lungs 4 

4.  One  pair  of  lungs.    (Suborder  DIPNEUMONOM6RPH/E) ...  .13 
Lungs  wanting.    (Suborder  APNEUMONOM6RPH/E) 67 

5.  Eight  spinnerets;  lip  longer  than  wide  (Liphistius,  Anadiastothele). 

LIPHISTIIDjE 

a.   Lateral  spinnerets  with  several  joints LIPHISTIlN^ 

Lateral  spinnerets  single-jointed ANADIASTOTHELIN^E 

1  The  accompanying  key  follows  the  system  adopted  by  Professor  Petrunkevitch 
in  his  recent  publications  cited  on  page  732,  with  very  few  changes  in  nomenclature, 
some  modifications  of  arrangement,  the  frequent  omission  of  characters  of  lesser 
diagnostic  value  or  more  difficult  recognition,  and  a  few  more  recent  additions. 
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Six  spinnerets  and  a  posterior  colulus;  lip  wider  than  long.   (Hepta- 
thela)   HEPTATHELID^E 

6.  Claw-tufts  wanting   7 

Claw-tufts  present   12 

7.  All  tarsi  with  a  brush  of  hairs  (scopula)  beneath;  claws  pectinate 

in  two  rows;  chelicerx  without  rastellum  (Pycnothele,  Lycinus). 

PYCNOTHELID^E 
At  least  third  and  fourth  tarsi  without  scopula 8 

8.  Chelicerze  with  a  rastellum,  i.e.,  armed  on  outer  side  near  tip  with 

several  rows  of  stout  teeth;  maxillary  lobes  wanting;  three  claws, 
upper  ones  similar,  pectinate  in  a  single  or  double  row;  four, 
rarely  six,  comparatively  short  spinnerets,  the  anterior  more  or  less 
approximated;  eight  eyes,  heterogeneous.  (Actinopus,  Ctenlza, 
fdiops,  Acattyma,  Brachybothrium,  Pachylomerus).  Trap-door 
spiders  CTENiZIDiE 

a.  Lip  immobile ACTINOPODlNiE 

Lip  free   b 

b.  Thoracic  groove  transverse;  anterior  spinnerets  approximated. 

CTENIZIN^E 
Thoracic  groove  longitudinal;  anterior  spinnerets  wide  apart. 

BRACHYBOTHRIIN^E 

Chelicerae  without  a  rastellum 9 

9.  Lip  free,  posterior  spinnerets  very  long  and  slender;  maxillary  lobes 

wanting;  three  claws,  the  upper  ones  pectinate  in  a  single  or 
double  row;  four  or  six  spinnerets,  the  posterior  pair  very  long; 
eight  or  six  eyes,  heterogeneous:  species  spinning  webs.  (Brachy- 
thele,  Evagrus,  Haplothele,  Hexura,  Diplura,  Aname,  Trechona, 
Macrothele)    DIPLURID^E 

a.  Sternum  very  long  and  narrow;  anterior  pair  of  spinnerets  approxi- 

mated.  (Austr.)  DOLICHOSTERNINjE 

Sternum  normal;  anterior  spinnerets  wide  apart b 

b.  Upper  claws  pectinate  in  a  double  row DIPLURlN^E 

Upper  claws  pectinate  in  a  single  row c 

c.  Four  spinnerets MACROTHELI1SLE 

Six  spinnerets   d 

d.  Thoracic  groove  transverse HEXATHELIN^E 

Thoracic  groove  longitudinal HEXURlNiE 

Lip  immobile;  posterior  spinnerets  short  and  stout,  or  at  least  not 

slender    - 10 

10.  Six  spinnerets,  the  anterior  pair  close  together;  maxillary  lobes  well 
developed;  three  claws,  the  upper  ones  pectinate  in  a  single  row; 
eight  eyes  in  three  groups,  heterogeneous.  (Atypus,  Calommata, 
Microhexura)    ATiPID^E 

Four  or  two  spinnerets 11 


718  bulletin:  museum  of  comparative  zoology 

11.  Four  claws,  the  upper  ones  with  one  or  several  teeth,  sometimes 

dissimilar;  maxillary  lobes  wanting;  four  spinnerets;  eight  eyes 
in  two  rows,  heterogeneous;  body  with  simple  hairs.  (Cadmon, 
Migas,  Moggridgea,  Pcecilomigas).    (MlGlD/E)    .   MIGADIDiE 

a.  Thoracic  groove  simple,  transverse;  third  tibia  normal b 

Thoracic  groove  more  or  less  recurved,  with  a  median  arm;  third 

tibia  excavated PARAMIGADINjE 

b.  Head  not  elevated   MIGADlNiE 

Head  considerably  elevated  CALATHOTARSlNiE 

Two  claws  with  a  single  tooth  each,  sometimes  with  a  vestigial 
third  claw;  four  or  two  spinnerets;  coxae  of  pedipalpi  with  a 
vestigial  maxillary  lobe;  eight  eyes  in  a  compact  group,  hetero- 
geneous; body  with  scales  and  clubbed  hairs.  (Paratropis,  Ani- 
saspis,  Anisaspoides)    PARATROPlDID^ 

12.  Last  joint  of  posterior  spinnerets  very  short;  four  or  two  spinnerets; 

chelicerae  often  with  several  rows  of  stout  teeth  externally  at 
apex  (rastellum);  claws  similar,  smooth  or  with  a  few  teeth  in  a 
single  row;  eight  eyes,  heterogeneous.  (Barychelus,  Diplothele, 
Leptopelma,  Sason)  BARYCHELIDiE 

a.  Two  spinnerets DIPLOTHELINjE 

Four  spinnerets  b 

b.  Eyes  not  in  a  compact  group SASONlN^E 

Eyes  in  a  compact  group c 

c.  Eyegroup  on  a  distinct  tubercle;  lateral  eyes  separated  by  less  than 

their  diameter  LEPTOPELMATlN^ 

Eyegroup  not  on  a  tubercle;  lateral  eyes  separated  at  least  by  their 
diameter    BARYCHELllNME 

Last  joint  of  posterior  spinnerets  as  long  as,  or  often  longer  than  the 
preceding  joint;  four  spinnerets;  claws  similar,  pectinate  in  a 
single  row;  chelicerae  without  a  rastellum;  eight  eyes  in  a  com- 
pact group,  heterogeneous.  Tarantulas.  (Theraphosa,  Avicularia, 
Eurypelma,  Grammostola,  Eumenophorus,  Selenocosmia,  Orni- 
thoctonus).   (AVICULARllD/E)  THERAPHOSID^E 

13.  Cribellum  and  calamistrum  present,  at  least  in  the  female 14 

Cribellum  and  calamistrum  absent  in  both  sexes 24 

14.  Anal  tubercle  large,  two-jointed,  with  a  fringe  of  long  hair;  eight 

eyes  in  a  compact  group.    (CEcobius) OiCOBlID^ 

Anal  tubercle  of  normal  form 15 

15.  Three  claws;  claw-tufts  usually  wanting 16 

Two  claws;  claw-tufts  always  present 23 

16.  Tarsi  with  trichobothria  17 

Tarsi  without  trichobothria  19 

17.  First  and  second  tarsi  and  metatarsi  with  a  brush  of  hairs  (scopula) 
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beneath;  tarsi  with  two  rows  of  trichobothria;  six  spinnerets; 
chelicera:  with  teeth  on  both  margins;  three  claws,  the  upper  ones 
pectinate  in  a  single  row;  eight  eyes  in  two  rows.  (Tengella, 
Themacrys)    TENGELLID.E 

a.    Cribellum  divided;  retromargin  of  chelicerae  with  four  teeth. 

TENGELLINjE 
Cribellum  entire;  retromargin  of  chelicerae  with  three  teeth. 

CALAMISTRULIN^E 

All  tarsi  without  scopula;  no  trichobothria,  or  with  a  single  row.  .  18 

18.  Trichobothria  few,  only  on  the  tarsi;  claw-tufts  (a  bundle  of  hairs 

at  tip,  just  beneath  claws)  often  present;  three  claws,  the  upper 
ones  pectinate  in  a  single  row;  eight  eyes  in  two  rows,  homo- 
geneous, diurnal.    (Psechrus,  Fecenia,  Stiphidion,  Matachia). 

PSECHRID/E 

a.  Claw-tufts  present PSECHRlNiE 

Claw-tufts  wanting    b 

b.  Cribellum  divided;  lip  wider  than  long STIPHIDIINjE 

Cribellum  entire;  lip  long MATACHIINLE 

Trichobothria  numerous,  in  one  row  on  the  tarsi,  in  two  rows  on 
metatarsi  and  tibias;  cribellum  divided.  (Amaurobius,  Amphi- 
gyrum,  Badiimna,  Titanoeca) AMAUROBIID/E 

a.    Calamistrum  composed  of  two  parallel  lines  of  curved  hairs. 

AMAUROBIINjE 
Calamistrum  composed  of  a  single  line  of  curved  hairs. 

IXEUTICIN^E 

19.  Tracheal  spiracle  located  far  in  advance  of  the  spinnerets;  chelicerae 

connate  at  the  base;  one  pair  of  lungs;  eight  eyes  in  a  compact 

group,  heterogeneous.   (Filistata)   FILISTATID^E 

Tracheal  spiracle  close  to  the  spinneret;  chelicerae  free 20 

20.  Eyes  heterogeneous.    (Dictyna,  Scotolathys,  Lathys,  Myropsis,  Al- 

tella,  Chaerea)   DICTYNID^E 

a.   First  row  of  eyes  straight  or  nearly  so DICTYNlN^E 

First  row  of  eyes  so  strongly  procurved  that  it  is  almost  semi- 
circular    MYROPSIDIN.E 

Eyes  homogeneous,  diurnal   .  .  .  s 21 

21.  Cribellum  divided;   six  spinnerets,  the   posterior  pair  longer  and 

heavier  than  the  anterior  pair;  three  claws,  the  upper  pair  dis- 
similar, pectinate  in  a  single  row;  eight  eyes  in  three  rows,  of 
which  the  first  is  formed  of  four  eyes.  (Eresus,  Dorceus,  Adonea, 
Stegodyphus)  ERESIDjE 
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a.    Head  considerably  elevated ERESiN^ 

Cephalothorax  flat PENESTOMlNiE 

Cribellum  entire;  spinnerets  more  nearly  equal;  claws  similar       .22 

22.  Femora  with  trichobothria;   eight  eyes  in  two  rows;  orb-weaving 

species.  (Uloborus,  Sybota,  Hyptiotes,  Miagrammopes,  Avellop- 
sis)   ULOBORIDjE 

a.  Carapace  oval,  with  more  or  less  curved  sides ULOBORIN7E 

Carapace  angular  b 

b.  Sternum  normal;  legs  stout HYPTIOTINjE 

Sternum  very  long  and  peculiarly  shaped,  connected  with  the  cara- 
pace between  second  and  third  coxae  by  hard  chitin;  first  legs 
stout,  the  others  slender MIAGRAMMOPIN^E 

Femora  and  tarsi  without  trichobothria;  eight  eyes  in  three  or  two 
rows,  the  first  row  formed  of  four  eyes,  those  of  the  second  row 
often  very  large.   (Dinopis,  Menneus) DIN6PIDiE 

23.  Eyes  in  two  rows;   first  and  second  tarsi   and   metatarsi  with   a 

scopula;  claw-tufts  present;  cribellum  divided.   (Zoropsis,  Raecius, 

Zorocrates)  ZOR6PSIDjE 

Eyes  in  three  rows,  none  of  the  tarsi  and  metatarsi  with  scopula; 
claw-tufts  present.    (Acanthoctenus)    .     ACANTHOCTENIDjE 

24.  A  pair  of  tracheal  spiracles  behind  the  lungs 25 

Tracheal  spiracle  single  or  wanting 28 

25.  Claws  pectinate  in  a  single  row 26 

Claws  pectinate  in  a  double  row 27 

26.  Third  pair  of  legs  directed  backward;  carapace  connected  with  ster- 

num by  intercoxal  sclerotized  bridges.  (Dysdera).  DYSDfiRIDiE 
Third  pair  of  legs  directed  forward;  carapace  connected  with  ster- 
num by  a  soft  membrane.    (Segestria) SEGESTRlID^E 

27.  Six  eyes  or  none;  six  spinnerets,  the  anterior  ones  approximated. 

(Orchestina,  Gamasomorpha,  Oonops,  Epectris,  Scaphiella). 

OON6PID/E 

a.   Abdomen  soft OONOPilNLE 

Abdomen  with  hard  shields GAMASOMORPHINjE 

Eight  eyes,  heterogeneous;  four  spinnerets  in  a  chitinous  ring. 
(Hadrotarsus,  Gmogala) HADROTARSID^E 

28.  Chelicerse  separated  from  the  mouthparts  by  a  considerable  space 

and  inserted  into  the  carapace  by  means  of  a  foramen  in  the  latter; 
eight  or  six  eyes,  only  the  anterior  median  ones  diurnal;  six  or 
two  spinnerets.    (Archaea,  Mecysmauchenius) ARCFLEIDiE 

a.   Eight  eyes;  six  spinnerets ARCHLElN^E 

Six  eyes,  two  spinnerets MECYSMAUCHENIIN^ 
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Chelicerae  inserted  close  to  the  mouthparts,  in  rare  cases  separated 
from  them  by  a  short  distance;  carapace  without  foramen  except 
in  the  above  rare  cases   29 

29.  Tracheal  spiracle  far  in  advance  of  the  spinnerets 30 

Tracheal  spiracle  close  to  the  spinnerets,  or  wanting 36 

30.  Two  claws;  claw-tufts  present 31 

Three  claws;  claw-tufts  wanting 32 

31.  Chelicerae  inserted  on  a  common  pedestal,  without  margins;  legs 

without  scopulae;  eyes  on  a  tubercle.    (Ammoxenus). 

AMMOXENID^ 

Chelicerae  normal,  with  oblique  margins;  legs  with  scopulae;  eyes 

not  on  a  tubercle.   (Anyphaena) ANYPHvENIDiE 

32.  Six  spinnerets  in  a  single  transverse  row.   (Hahnia)     HAHNIID^E 
Arrangement  of  spinnerets  normal 33 

33.  Chelicerae  connate  at  the  base;  indirect  eyes  in  two  groups  of  three. 

(See  couplet  42)   PHOLCID^,  part 

Chelicerae  free;  eyes  in  two  rows 34 

34.  Anterior  edge  of  lip  distinctly  thickened 35 

Anterior  edge  of  lip  not  distinctly  thickened.    (Argyroneta). 

ARGYRONETID^ 

35.  Chelicerae  with  a  stridulating  ridge;  eyes  heterogeneous.   (See  coup- 

let 48)  ERIGONIDiE,  part 

Chelicerae  without  stridulating  ridge;  eyes  homogeneous,  diurnal. 
(See  couplet  47)  ARGlOPIDiE,  part 

36.  Anal    tubercle   large,    two-jointed,    with   a    fringe    of   long    hairs. 

(Uroctea)    UROCTEID^ 

Anal  tubercle  normal 37 

37.  First  and  second  tibia  and  metatarsus  with  a  conspicuous  row  of 

long  spines,  the  interspaces  between  with  a  row  of  much  shorter, 
curved  spines.   (Mimetus,  Ero,  Gelanor,  Oarces,  Phobetinus). 

MIMETID^E 
Without  such  spines   38 

38.  Two  spinnerets  39 

Four  or  six  spinnerets 40 

39.  Trichobothria  wanting;  first  pair  of  legs  often  unusually  heavy,  with 

minute  claws;  pedipalp  of  female  without  claw.  (Lutica,  Otio- 
thops,  Palpimanus,  Stenochilus,  Hermippus)  PALPIMANID-flL 
One  or  several  trichobothria  on  the  tarsi,  metatarsi  and  tibiae;  first 
pair  of  legs  not  unusually  heavy,  with  claws  of  normal  size.  (See 
couplet  50)  ._ ZG-DARIIM;,  part 

40.  Four  spinnerets.  (See  couplet  50)  ^ ZODARIIDjE,  part 

Six  spinnerets   41 

41.  Chelicerae  connate  at  base 42 

Chelicerae  free  43 

42.  Tarsi  normal;  lip  long;  six  nocturnal  eyes  in  three  pairs  or  eight 
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eyes  in  two  rows,  or  eyes  wanting.   (Sicarius,  Scytodes,  Loxosceles, 

Plectreurys,  Diguetia,  Drymusa)  SICARIID^ 

Tarsi  flexible,  subsegmented;  lip  broad;  eyes  either  in  a  compact 
group,  or  the  six  indirect  eyes  in  two  groups  of  three.  Pholcus, 
Modisimus,  Spermophora,  Psilochoris,  Physoglenes,  Ninetis). 

PUOLC1DJE 

a.  Head  considerably  elevated  and  clearly  set  off  from  the  carapace; 

eyegroup  much  narrower  than  the  width  of  the  head b 

Head  not  elevated;  eyegroup  almost  as  wide  as  head d 

b.  Triads  wide  apart;  median  eyes,  if  present,  far  from  each  triad. 

PHOLClN^E 
All  eyes  closer  together c 

c.  Posterior  median  eyes  much  smaller  than  posterior  lateral  eyes. 

PRISCULIN,E 
Posterior  median  eyes  larger  than  or  subequal  to  the  other  eyes. 

BLECHROSCELINjE 

d.  Triads  wide  apart,  at  anterior  corners  of  carapace. 

LEPTOPHOLCINjE 
Eyegroup  compact   e 

e.  Thoracic  groove   longitudinal;   posterior   row   of  eyes   strongly   re- 

curved   PHYSOGLENINjE 

Thoracic  groove  wanting;  posterior  row  of  eyes  strongly  procurved. 

NINETIDIN^E 

43.  Three  claws;  claw-tufts  usually  wanting 44 

Two  claws;  claw-tufts  usually  present 55 

44.  Fourth  tarsi  with  a  ventral  row  of  serrated  bristles,  forming  a  dis- 

tinct comb;  lip  flat;  legs  without  spines;  upper  claws  similar,  pec- 
tinate in  a  single  row  or  smooth;  eight,  rarely  six  or  four  eyes 
in  two  rows,  heterogeneous.  (Steatoda,  Latrodectus,  Argyrodes, 
Spintharus,  Theridion,  Moneta,  Crustulina,  Nicodamus). 

THERIDlIDyE 

a.  Abdomen  with  a  hard  shield b 

Abdomen  soft  d 

b.  Spinnerets  surrounded  by  a  chitinous  wall.  .  .  PHORONCIDIIlNLE 
Spinnerets  not  surrounded  by  a  chitinous  wall c 

c.  Claws  with  a  series  of  almost  equally  long  teeth;  six  eyes. 

PACULLIN^E 
Claws  smooth  or  teeth  small  and  few;  eight  eyes. 

PHOLCOMMATIN^E 

d.  Claws  smooth  or  nearly  so e 

Claws  with  well  developed  teeth f 

e.  Tarsi  very  short;  abdomen  long MONETlN^E 

Tarsi  long;  abdomen  globose MYSMENlN.dE 
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f .  Claws  with  a  row  of  almost  equally  long  teeth g 

The  teeth  of  the  claws  increasing  gradually  in  length  distally i 

g.  Abdomen  more  or  less  oval,  with  a  stridulating  organ  in  the  male. 

ASAGENiNvE 

Abdomen  variable  in  shape,  never  with  a  stridulating  organ h 

h.   Abdomen  globular LATRODECTIN.E 

Abdomen  oval  NICODAMlNiE 

i.    Lip  immobile,  either  without  suture  or  at  most  with  a  faint  indi- 
cation of  one;  abdomen  of  male  with  a  stridulating  organ. 

ARGYRODININ^E 
Lip  free;  abdomen  of  male  without  stridulating  organ. 

THERIDIIN/E 

No  ventral  comb  on  fourth  tarsi,  or  if  this  is  present  the  lip  is 
rebordered    45 

45.  Tarsi  with  at  least  one  pair  of  spurious  claws  in  addition  to  the  true 

claws  46 

Spurious  claws  wanting 49 

46.  Lip  immobile,  not  thickened,  at  apex;   tarsi   with  onychium;   six 

eyes    in    a    compact   group,    nocturnal;    legs    short    with    spines. 
(Leptoneta,  Merizocera,  Ochyrocera,  Psiloderces,  Usofila). 

LEPTONETID.E 

a.    Claw-tufts  present;  pedipalp  of  female  with  claw;  maxillae  without 

serrula   LEPTONETlN^E 

Claw-tufts  wanting;  pedipalp  of  female  without  claw;  maxillae  with 
serrula   OCHYROCERATiN^ 

Lip  free,  strongly  rebordered  at  end;  tarsi  without  onychium;  eight 
eyes,  rarely  six  or  none 47 

47.  Chelicerae  with  stridulating  ridges  on  outer  surface;  eyes   hetero- 

geneous      48 

Chelicerae  without  stridulating  ridges;  eyes  usually  homogeneous, 
diurnal,  rarely  heterogeneous.  Orb-weavers.  (Argiope,  Meta, 
Aranea  (—Epeira),  Nephila,  Leucauge,  Tetragnatha,  Theridio- 
soma,  Gasteracantha).    (EPEtRID/E)    ARGI6PID.E 

a.  Femora  with  several  trichobothria  arranged  in  a  single  or  double 

row    g 

Femora  without  trichobothria    b 

b.  Spinnerets  surrounded  by  a  conspicuous,  chitinous  wall;  abdomen 

hard,  usually  with  spines,  at  least  in  females. 

GASTERACANTHIN,E 

Spinnerets  never  surrounded  by  a  chitinous  circular  wall;  abdomen 

usually  soft    c 

c.  Chelicerae  with  well  developed  boss d 

Chelicerae  without  boss,  or  boss  rudimentary f 
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d.  Metatarsi  with  tarsi  longer  than  patellae  with  tibiae e 

Metatarsi  with  tarsi  shorter  than,  or  at  most,  as  long  as  patellae 

with  tibiae ARANEiN^E 

e.  Lip  wider  than  long;  posterior  row  of  eyes  strongly  procurved. 

ARGIOPIN^E 
Lip  longer  than  wide;  posterior  row  of  eyes  straight  or  recurved. 

NEPHILiN^E 

f .  Sternum  broadly  truncated  behind THERIDIOSOMATINjE 

Sternum  pointed  behind METING 

g.  Tracheal  spiracle  close  to  spinnerets TETKAGNATHlNyE 

Tracheal  spiracle  more  or  less  in  advance  of  the  spinnerets. 

GLENOGNATHiNiE 

48.  Maxillae  parallel,  often  widened  at  end;  pedipalp  of  female  with  a 

claw;  pedipalp  of  male  without  tibial  apophyses;  legs  smooth  or 
with  fine  spines;  eyes  heterogeneous.  Sheet-web  weavers.  (Boly- 
phantes,  Drapetisca,  Labulla,  Linyphia,  Tapinopa). 

LINYPHlIDiE 

a.    Fourth  tarsus  without  comb LINYPHIlNfli 

Fourth  tarsus  with  a  ventral  comb  of  serrated  bristles. 

NESTICIN,E 

Maxillae  converging;  pedipalp  of  female  without  claw;  pedipalp 
of  male  with  at  least  one  apophysis.  (Erigone,  Lophocarenum, 
Maso).    (MICRYPHANTID^)    ERIGONIDiE 

a.  Tracheal  spiracle  far  in  advance  of  the  spinnerets. 

TENNESSEELLIN,E 
Tracheal  spiracle  close  to  spinnerets b 

b.  Abdomen  with  scuta  LOPHOCARENlN^E 

Abdomen  soft  c 

c.  Anterior  tibiae  and  femora  with  two  rows  of  fine,  ventral  spines. 

MASONING 
Of  a  different  conformation d 

d.  Fourth  metatarsus  with  a  trichobothrium GONATIlN^ 

Fourth  metatarsus  without  trichobothrium ERIGONlNiE 

49.  Cheliceraz  without  a  boss 50 

Chelicerae  with  a  distinct  boss 51 

50.  Body  flat;  posterior  spinnerets  very  long,  with  spinning  tubes  along 

the  entire  inner  edge;  head  conspicuously  marked  off  by  the  sulci 
and  elevated  above  the  carapace;  legs  long  and  thin.    (Hersilia, 

Hersiliola,  Murricia,  Tama)    HERSILlIDiE 

Body  not  flat;  posterior  spinnerets  much  shorter  than  the  anterior 
ones,  often  minute;  head  not  elevated;  legs  normal  or  even  stout; 
eyes  in  two  or  three  rows.  (Zodarion,  Storena,  Laches,  Cryp- 
tothele,  Cithaeron) ZODARIIDjE 
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a.  Anterior  tarsi  with  a  scopula b 

Scopula  wanting  on  all  tarsi c 

b.  Six  spinnerets  subequal  in  length HUTTONlNiE 

Six  spinnerets;  anterior  pair  much  longer  than  posterior  pair. 

STORENOMORPHINLE 

c.  Two  claws  CITH^RONlNiE 

Three  claws    d 

d.  Claws  slightly  dissimilar,  smooth  or  with  a  single  small  tooth. 

CRYPTOTHELiNiE 
Claws  with  several  teeth e 

e.  Eyes  in  two  rows,  both  rows  procurved ZODARIlNiE 

Eyes  in  three  rows;  the  three  indirect  eyes  of  each  side  form  an 

excurved  line CYDRELIN/E 

51.  Tarsal  trichobothria  in  a  single  row,  increasing  in  length  distally; 

legs  without  scopulae;  body  with  plumose  hairs.  (Fig.  1014). 
(Agalena,  Tegenaria,  Coelotes,  Cybaeus,  Rhoicinus). 

AGALENID.E 

a.  Posterior  spinnerets  considerably  longer  than  anterior  ones. 

AGALENiNiE 
Posterior  spinnerets  not  longer  than  anterior  ones b 

b.  Head  narrow,  directed  forward  and  projecting  considerably  beyond 

the  chelicers PLECTOPHANlNiE 

Head  normal  c 

c.  Trochanters*  not  notched  CYB-iElN^ 

Trochanters  deeply  notched RHOIClN^E 

Tarsal  trichobothria  in  two  rows,  irregularly  distributed  or  want- 
ing     52 

52.  All  eyes  diurnal   53 

Anterior  lateral  eyes  nocturnal;  all  others  diurnal;  body  with  plumose 

hairs.    (Senoculus)   SENOCULIDjE 

53.  Clypeus  low;  posterior  row  of  eyes  usually  recurved;  body  without 

scales;  all  trochanters  strongly  notched 54 

Clypeus  high;  posterior  row  of  eyes  usually  very  strongly  procurved; 
body  with  scale-like  hairs;  only  the  fourth  trochanters  slightly 
notched;  eight  eyes,  all  diurnal.  (Oxyopes,  Hamataliva,  Oxyo- 
peidon,  Peucetia,  Tapponia)  OXY6PIDjE 

54.  Third   (lower)   claw  smooth  or  with  a  single  tooth;   body   hairs 

usually  simple;  legs  always  formed  for  running  forward.  Wolf 
spiders.  (Lycosa,  Pardosa,  Allocosa,  Arctosa,  Pirata,  Evippa, 
Hyppasa) LYCOSIM; 

a.   Lateral  eyes  on  tubercles  BRADYSTICHIN^ 

Lateral  eyes  not  on  tubercles b 
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b.  Anterior  median  eyes  much  larger  than  anterior  lateral  eyes  and 

the  first  row  of  eyes  very  strongly  recurved .  .  .  CYCLOCTENlNiE 

Anterior  median  eyes  not  much  larger  than  anterior  lateral  eyes 

and  the  first  row  of  eyes  either  straight,  or  only  gently  recurved 

or  procurved   c 

c.  Sides  of  face  vertical PARDOSlNiE 

Sides  of  face  slanting d 

d.  Posterior   pair   of  spinnerets   longer   than   anterior   pair   and   their 

terminal  joint  as  long  as  the  basal  joint;  integument  with  plumose 

hair  HYPPASIN^ 

Posterior  pair  of  spinnerets  with  a  short,  rounded  terminal  joint 
and  not  much  longer  than  anterior  pair;  integument  with  simple 
hair LYCOSIINLE 

Third  claw  with  two  or  three  teeth;  body  with  plumose  hairs;  legs 
long;  sometimes  adapted  for  running  laterally.  (Chiasmopes, 
Pisaura,  Thanatidius,  Dolomedes,  Thaumasia,  Thalassius). 

PISAURID,E 

55.  Claw-tufts  wanting   56 

Claw-tufts  present   57 

56.  Legs  fitted  for  running  laterally.    (See  couplet  63). 

THOMfSIDiE,  part 
Legs  fitted  for  running  forward.   (See  couplet  50). 

ZODARlIDiE,  part 

57.  Sternum  much  wider  than  long,  broadly   truncate  behind;  body 

very  flat;  legs  fitted  for  running  laterally.   (Plator,  Vectius,  Dolio- 

malus)   PLATORIDjE 

Sternum  normal  58 

58.  Eight  eyes  in  two  rows,  six  in  the  first  row,  posterior  pair  wide  apart; 

body  flat;  legs  fitted  for  running  laterally.   (Selenops). 

SELEN6PID.E 
Only  two  or  four  eyes  in  the  first  row 59 

59.  Eyes  heterogenous,  only  the  anterior  median  pair  diurnal 60 

Eyes  homogeneous,  diurnal   61 

60.  Eyes  in  two  rows  of  four  each;  all  tarsi  with  scopula;  anterior 

spinnerets  not  unusually  long.    (Drassodes,  Zelotes,  Gnaphosa, 
Callilepis,  Anagraphis,  Hemicloea).    (DRASSID/E,   GNAPHO- 

SIDAi) drassodim; 

Eyes  in  three  rows  (4-2-2);  tarsi  without  scopula  or  a  weak  one  on 
first  tarsi  only;  spinning  tubes  of  anterior  spinnerets  unusually 
long  and  bunched  together  in  the  form  of  a  brush.  (Prodidomus, 
Zimiris,  Eleleis,  Prodida) PRODIDOMID^ 

a.    Anterior  spinnerets  more  slender  than  the  posterior  ones. 

PRODIDOMINjE 
Anterior  spinnerets  stouter  than  the  posterior  ones ZIMIRIN^E 
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61.  Posterior  coxae  approximated;  sternum  oval  or  elongate;  spurious 

claws  wanting 62 

Posterior  coxae  widely  separated  by  the  sternum  which  is  rounded; 
claws  smooth;  a  pair  of  spurious  claws  present.   (Homalonychus). 

HOMALONYCHIDiE 

62.  Legs  formed  for  running  laterally 63 

Legs  formed  for  running  forward 64 

63.  Tarsi  without  scopula;  apical  end  of  metatarsus  with  a  hard,  trowel- 

shaped  sclerite  preventing  the  extension  of  the  tarsus  beyond  the 
axis  of  the  leg;  chelicerae  without  scopula.  (Strophius,  Stephanop- 
sis,  Philodromus,  Dieta,  Coriarachne,  Misumena,  Oxyptila, 
Synaema,   Xysticus).     (Including    APHANTOCHlLID/E). 

THOMISID^ 

a.  Lip  lance-shaped,  very  long  and  narrow ....  APHANTOCHILINjE 
Lip  normal   b 

b.  Lip  long  and  pointed,  surpassing  middle  of  maxillae  which  are  also 

long  and  pointed   STROPHIlNiE 

Lip  shorter,  truncated  or  rounded  at  the  end;  maxillae  also  rounded 
or  truncated  at  the  end c 

c.  First  tarsi  very  wide  at  base,  longer  than  metatarsi;  claws  minute 

or  rudimentary STIPHROPODiNiE 

All  tarsi  and  claws  normal d 

d.  Retromargin  of  chelicerae  with  at  least  two  teeth. 

STEPHANOPSIN^E 
Retromargin  of  chelicerae  smooth    e 

e.  Integument  with  plumose  or  squamose  hair     .   PHILODROMIN./E 
Integument  with  simple  hair    f 

f .  Claw-tufts   formed   by   true  spatulate   hairs    DIETING 

Claw-tufts  wanting  or  formed  by  simple  hairs THOMISlNife 

First  and  second  tarsi  with  a  scopula;  apex  of  metatarsus  with  a 
soft  membrane  permitting  the  extension  of  the  tarsus  beyond 
the  axis  of  the  leg;  chelicerae  with  scopula.  (Delena,  Sparianthis, 
Micrommata,  Heteropoda,  Palistes,  Clastes,  Staianus).  (SPARAS- 
SID/E) EUSPARASSID^ 

a.  Tarsal  claws  smooth  HEMICLCElNiE 

Tarsal  claws  pectinate    b 

b.  Third  and  fourth  pair  of  legs  not  conspicuously  shorter  than  first 

and  second   pair    c 

At  least  third  leg  conspicuously  shorter  than  first  and  second h 

c.  Quadrangle  of  median  eyes  wider  than  long  d 

Quadrangle  of  median  eyes  longer  than  wide e 

d.  Spinnerets    normal     EUSPARASSlNiE 

Spinnerets  situated  on  a  common  cone-shaped  or  cylindrical  base 

SPARIANTHIDIN,E 
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e.  Anterior  median  eyes  largest MICROMMATiNi-E 

Lateral  eyes  largest £ 

f .  Posterior  row  of  eyes  recurved  HETEROPODiN-dE 

Posterior  row  of  eyes  straight  or  procurved  g 

g.  Posterior  row  of  eyes  straight  or  but  slightly  procurved 

PALYSTEIN^ 

Posterior  row  of  eyes  strongly  procurved CLASTEiNdE 

h.    Anterior  eyes  close  together   STAIANEiN-^E 

Anterior  median  eyes  farther  apart  from  each  other  than  from  the 
anterior   lateral    eyes    CHROSIODERMATlNLE 

64.  Eyes    in    four    rows   of   two    each,    those    of   third    row    minute. 

(Lyss6manes)  LYSSOMANIDiE 

Eyes  in  two  or  three  rows  65 

65.  Eight  eyes  in  three  rows  (4-2-2);  anterior  median  eyes  by  far  the 

largest,  directed  forward;  eyes  of  second  row  the  smallest,  often 
minute;  body  usually  with  scales.  (Salticus,  Myrmarachne, 
Marpissa,  Phidippus,  Dendryphantes,  Pellenes,  Attus). 
(AT71D/E)  SALTfCIDiE 

a.  Retromargin  of  chelicera:  with  a  single,  pointed  tooth  or  smooth    c 
Retromargin   of   chelicerae   either   with   several   teeth,   or   with    a 

bicuspid  or  polycuspid  tooth  b 

b.  Retromargin  of  chelicers  with  several  teeth  s 

Retromargin  of  chelicerae  with  a  bicuspid  or  polycuspid  tooth       .  .  n 

c.  Ant-like SYNAGELINLE 

Not  ant-like    d 

d.  First  pair  of  legs  peculiarly  modified;  patella  longer  than  femur, 

metatarsus    quite    short    AGORIlN.dE 

Relative  length  of  patella  and  metatarsus  normal e 

e.  Third  legs  longer  than  fourth  f 

Fourth  legs  longer  than  third   i 

f .  Sternum  broadly  truncated  in  front   g 

Sternum  narrowed  in  front,  its  truncature  narrower  than  base  of 

lip   h 

g.  Eyes  of  second  row  much  nearer  to  anterior  lateral  eyes  than  to 

the  eyes  of  the  third  row  HYLLlNfli 

Eyes  of  second  row  either  half-way  between  the  anterior  lateral  eyes 
and  the  eyes  of  the  third  row,  or  nearer  to  the  latter 

PLEXIPPiNvE 
h.    Eyes  of  second  row  much  nearer  to  anterior  lateral  eyes  than  to  the 

eyes  of  the  third  row THYENlN^ 

Eyes  of  second  row  either  half-way  between  the  anterior  lateral  eyes 
and  the  eyes  of  the  third  row,  or  nearer  to  the  latter. 

PELLENiN^E 
i.    Sternum  broadly  truncated  in  front    j 
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Sternum  narrowed  in  front,  its  truncature  narrower  than  base  of 

lip ....1 

j.   Carapace  low ITATlNLE 

Carapace  high k 

k.    Posterior  declivity  of  carapace  very  steep,  sometimes  even  concave 

COCCORCHESTiN,E 

Posterior  declivity  not  so  steep  HELIOPHANlNiE 

1.    Eyes  of  second  row  much  nearer  to  the  anterior  lateral  eyes  than 

to  the  eyes  of  the  third  row  DENDRYPHANTINjE 

Eyes  of  second  row  either  half-way  between  the  anterior  lateral 
eyes  and  the  eyes  of  the  third  row,  or  but  little  nearer  to  the 

former m 

m.    Retromargin  of  chelicerae  nearly  always  smooth SITTIClN/E 

Retromargin  of  chelicerae  with  a  strong  tooth  SALTIClNiE 

n.    Sternum  long;  ant-like  spiders  PECKHAMIIN^E 

Sternum  short;  not  ant-like  o 

o.    Third  legs  longer  than  fourth  p 

Fourth  legs  longer  than  third  q 

p.    Retromargin  with  a  polycuspid  tooth   SPILARGlNiE 

Retromargin  with  a  bicuspid  tooth HASARIlN-fls 

q.    Sternum  considerably  narrowed  in  front  \LEVIINLE 

Sternum  broadly  truncated  in  front   r 

r.   Eyes  of  second  row  almost  twice  as  near  to  the  anterior  lateral  eyes 

as  to  the  eyes  of  the  third  row  ZYGOBALLlN^ 

Eyes  of  second  row  either  only  a  little  nearer  to  the  anterior  lateral 
eyes,  or  half-way  between  them  and  the  eyes  of  the  third  row,  or 

even  a  little  nearer  to  the  latter CYTJElN^E 

s.    Eyes  of  second  row  fairly  large  BOETHiN^E 

Eyes  of  second  row  quite  small   t 

t.    Sternum  long;  ant-like   MYRMARACHNlN^E 

Sternum  short;  not  ant-like u 

u.    Carapace  high  and  relatively  short,  with  steep  posterior  declivity 

MAGONlNiE 

Carapace  relatively  lower  and  longer,  with  posterior  declivity  not 

so    steep     THIODINlNiE 

Of  a  different  conformation   66 

66.  Eight  eyes  in  two  rows  of  four  each;  maxillary  scopula  not  extending 
over  the  external  surface.  (Chiracanthium,  Clubiona,  Gayenna, 
Liocranum,  Corinna,  Trachelas,  Castaneira)  CLUBl6NID^ 

a.  Terminal  joint  of  posterior  spinnerets  distinctly  cone-shaped b 

Terminal  joint  of  posterior  spinnerets  rounded,  often  indistinct  .   c 

b.  Maxillae  constricted  in  middle;  lip  long CLUBIONlNiE 

Maxillae  as  wide  in  middle  as  at  end  or  even  with  convex  outer  edge; 

lip  as  wide  as  or  wider  than  long LIOCRANiNiE 
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c.    Maxillae  rounded  at  end;  sternum  distinctly  rebordered  on  sides 

CORINNI1NLE 
Maxillae  subtruncate  at  end;  sternum  not  rebordered.   MICARIlN.dE 

Eyes  in  three  rows,  usually  2—4—2;  if  4—2—2  those  of  second  row  are 
larger  than  those  of  the  first  row;  maxillary  scopula  extending 
over  the  anterior  surface.   (Ctenus,  Acantheis,  Caloctenus,  Odo) 

CTENID,E 

a.  Lip  wider  than  long  CALOCTENlNiE 

Lip  longer  than  wide  b 

b.  Spines  on  legs  stout  and  moderately  long,  usually  from  three  to 

five  ventral  pairs  (rarely  six)  on  anterior  tibiae   .  .  .   CTENlN^E 

Spines  on  legs  unusually  long  and  slender,  usually  more  than  six 

ventral  pairs  on  anterior  tibiae   ACANTHElNiE 

67.  Two  pairs  of  tracheal  spiracles,  or  at  least  one  anterior  pair  and  a 

median  posterior  one  also   68 

One  pair  of  tracheal  spiracles;  chelicerae  fused.   (Symphytognathus) 

symphytognathim; 

68.  Colulus  present;  lip  immobile   69 

Colulus  wanting,  posterior  spinnerets  longest;  eight  or  two  eyes; 

lip  free.  (Caponia,  Nops,  Caponina,  Diploglena)     CAPONlID.dE 

a.   Tarsi  single-jointed,  without  pulvillus CAPONIlNflS 

Tarsi  subsegmented,  two-jointed NOPlN.dE 

69.  Eyes  wanting;  anterior  spinnerets  largest.   (Telema,  Apneumonella) 

telemim: 

Eight  eyes.    (Micropholcomma,  Austr.) 

MICROPHOLCOMMATIDjE 
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ORDER  ACARINA 

(ACARIDA) 

Usually  small  or  minute  species  of  rounded  or  oval  form,  with  the 
body  not  divided  by  any  deep  constrictions.  Abdomen  not  segmented 
although  occasionally  with  a  large  number  of  minute  transverse  ridges; 
very  broadly  joined  to  the  cephalothorax  from  which  it  is  sometimes 
separated  by  a  suture.  Chelicerae  usually  two-jointed,  frequently  chelate. 
Pedipalpi  with  five  joints  or  less,  usually  clawed  or  chelate,  occasionally 
long  and  serving  as  tactile  organs.  Adults  usually  with  four  pairs  of 
legs,  occasionally  with  only  two;  larva  almost  always  with  three  pairs. 
Legs  with  five  to  seven  joints,  usually  ending  in  one  or  two  claws.  Eyes 
usually  present,  commonly  as  one  or  several  at  each  side  of  the  body; 
rarely  with  a  median  one.  Respiration  by  tubular  tracheae  opening  by 
one  or  several  pairs  of  spiracles,  or  through  the  integument  only.  Habits 
varied,  vegetarian  or  carnivorous,  frequently  parasitic.   Mites  and  Ticks. 

The  Acarina  are  an  extremely  large  and  diverse  group,  but  have 
received  comparatively  little  attention.  The  classification  given  below 
follows  in  general  that  of  Banks  with  many  of  the  changes  made  by 
Vitzthum  and  other  later  workers.  The  arrangement  of  water  mites 
follows  Viets.  For  an  extensive  treatment  the  reader  is  referred  to  Baker 
and  Wharton:  Introduction  to  Acarology.  Many  families  in  use  by 
recent  acarologists  have  been  merged  with  the  larger  and  better  known 
families.  It  is  to  be  expected  that  a  more  natural  system  will  develop  in 
the  forthcoming  years. 
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1.  Body    rounded,    oval,    rarely    noticeably    elongate;    abdomen    not 

annulate,  vermiform  nor  prolonged  behind;  adult  form  with  eight 
legs.   (If  rarely,  some  of  the  posterior  legs  are  reduced  or  vestigial, 

see  couplet  46)    4 

Body  elongate  or  lanceolate,  the  abdomen  vermiform,  prolonged 
behind  and  annulate;  often  with  only  four  legs;  very  minute 
forms  living  in  plants,  forming  galls,  or  parasitic  in  the  skin  of 
mammals.    (Superfamily  DEMODICOIDEA)    2 

2.  Body  with  four  legs  placed  near  the  anterior  end,  each  composed 

of  five  joints;  plant-inhabiting  species,  usually  forming  de- 
formations or  galls.  (Fig.  1055).  (Eriophyes  (=  Phytoptus) 
(E.  pyri,  Pear  blister  mite),  Phyllocoptes,  Anthocoptes,  Tegonotus, 
Epitrimerus).   (PHYT6PTID&,  PHYLLOC6PTID/E) 

ERIOPHYID.E 
Body  with  eight  legs 3 

3.  Legs  modified  for  clinging  to  hairs  or  feathers,  composed  of  more 

than  three  joints.   (Listrophorus,  Myocoptes).   (See  couplet  50) 

LISTROPH6RID.E 
Legs  attached  to  the  anterior  half  of  the  body,  each  composed  of 
only    three    joints;    living    in    the    skin    of    various    mammals. 
(Demodex  (D.  jolliculbrum,  Follicle  mite)).   (Fig.  1056) 

DEMODlCIDiE 

4.  Adult  with  eight  spiracles  on  the  dorsal  surface;  body  with  indica- 

tions of  segmentation  above.    (Opilioacarus,  Palaearc.) 

OPILIOACARID^ 

Four  spiracles   or  less,   or  spiracles   vestigial;   body   unsegmented, 

except   for   a   single   groove   or   constriction   sometimes    present 

between  the  cephalothorax  and  abdomen  5 

5.  Body  at  each  side  with  a  distinct  spiracle  upon  a  stigmal  plate, 

usually  below  the  lateral  margin  and  above  the  third  or  fourth 
coxa  or  a  little  behind;  palpi  free;  skin  often  coriaceous  or  leathery; 

tarsi  often  with  a  sucker  6 

No  such  spiracle  on  a  stigmal  plate  on  this  part  of  the  body  ....  16 

6.  Hypostome  (median  portion  of  mouthparts)  large,  provided  below 

with  a  large  number  of  recurved  teeth  or  barbs;  ventral  surface 
of  body  posteriorly  with  at  least  one  pair  of  furrows  extending 
backwards  from  the  genital  pore;  skin  leathery;  large  species 
usually  parasitic  on  mammals,  more  rarely  on  birds  or  reptiles. 

(Superfamily  IXODOIDEA)    7 

Hypostome  small,  not  toothed  or  barbed;  venter  without  furrows; 
body  often  with  coriaceous  shields;  posterior  margin  never 
crenulated  nor  fluted;  eyes  absent.  (Superfamily  PARASI- 
TOIDEA)   8 

7.  Body  above  with  a  chitinous  plate  or  scutum  which  almost  covers 

the  body  of  the  male,  but  is  reduced  to  a  small  plate  near  the 
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front  of  the  body  in  the  female;  body  below  sometimes  with 
ventral  shields;  mouthparts  of  adult  clearly  visible  from  above; 
stigmal  plate  behind  the  coxae;  tarsus  with  a  pulvillus.  (Figs. 
1053,  1054,  1057,  1058).  (Ixodes,  Dermacentor  Rhipicephalus, 
Haemaphysalis,  Margaropus,  Boophilus,  Amblyomma) 

IX6DIDjE 


Figs.  1052-1058.    Acarina 

1052.  Holosiro,  leg  (Ewing). 

1053.  Rhipicephalus,  leg  (Ewing)  Ixodidae. 

1054.  Ixodes,  mouthparts   (Nuttall)   Ixodidss. 

1055.  Eriophyes  (Kendall)  Eriophyidae. 

1056.  Demodex   (Banks)  Demodicids. 

1057.  Rhipicephalus,  female  (Nuttall)  Ixodidae. 

1058.  Rhipicephalus,  male   (Nuttall)    Ixodidae. 

The  Ethiopian  genus  Nuttalliella  with  slightly  sclerotized  scutum 
is  sometimes  made  the  type  of  a  distinct  family. 

NUTTALLIfiLLID^ 

Body   without  scutum   in  either  sex;   without  any   ventral   shield; 

mouthparts    of    adult    almost    entirely    concealed    from    above; 

stigmal  plate  between  coxae  of  third  and  fourth  legs;  tarsi  without 

pulvillus.    (Fig.  1019).    (Argas,  Ornithodorus).    (ARGASID/E) 

ARGANTID^E 

8.   Palpi  not  enlarged  at  tip;  spiracles  behind  the  coxae  of  the  third 

legs    9 
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Palpi  with  the  last  joint  enlarged;  a  spiracle  above  the  coxa  of  the 
third     leg;     moderately     large    species.     (Holothyrus,     Ethiop., 

Indoaustr.)    HOLQTHYRIDiE 

9.  Genital  aperture  near  the  anus;  mouthparts  capable  of  being  re- 
tracted within  a  large  buccal  cavity,  which  is  near  the  anterior 
end  of  the  body  and  separated  from  the  rest  of  the  body  by  a 
suture;  living  on  bats.   (Spelaeorhynchus,  Neotrop.) 

SPEL,EORHYNCHID,E 

Genital  aperture  not  or  only  slightly  behind  the  hind  coxae;  an- 
terior part  of  body  not  separated  by  a  suture;  body  rather  broad 
and  flat,  with  relatively  short  legs  10 

10.  Spiracle   and   peritreme   clearly   on   the   ventral   side   of   the   body. 

(Fig.    1060)    11 

Spiracle  and  peritreme  situated  on  the  dorsum,  or  very  nearly  so; 
legs  short  and  very  bristly,  all  with  large  caruncles,  larva  living 
in  body  of  female.  (Fig.  1066).  (Spinturnix  (=  Pteroptus), 
Periglischrus,onbats).  (PTEROPTlN/E)      SPINTURNICID^ 

11.  Anus  surrounded  by  a  chitinous  plate  or  shield;  rarely  parasitic  on 

mammals   12 

Anus  without  a  chitinous  plate  or  shield;  internal  parasites  in  the 
respiratory  tract  of  mammals.  (Halarachne,  in  bronchi  of  seals; 
Pneumonyssus,  in  lungs  of  monkeys).   (Fig.  1062). 

HALARACHNIDjE 

12.  First  pair  of  legs  inserted  outside  the  mouth  opening;  dorsal  surface 

of  body  not  projecting  in  front  of  the  camerostome;  male  genital 
opening  usually  on  the  anterior  margin  of  the  sternal  plate,  some- 
times  in  the  middle    13 

First  pair  of  legs  inserted  in  the  mouth  cavity  with  the  oral  tube; 
dorsum  of  body  projecting  beyond  the  camerostome;  male 
genital  opening  in  the  sternal  plate.  Species  often  occurring  on 
insects.  (Uropoda,  Cilliba,  Oplitis,  Polyaspis,  Dinychus).  (Includ- 
ing UROP6DIDA3,  CILLlBlDAi,  POLYASPlDIDAE) 

DINYCHID^E 

13.  Claw  of  chelicerae  usually  without  teeth,  often  stylate  or  needle- 

like, the  fixed  arm  always  without  a  seta;  tarsi  of  first  pair  of 
legs  with  claws  or  caruncles;  second  legs  of  male  without  proc- 
esses; anus  of  female  usually  at  anterior  end  of  anal  shield;  all 
the  chitinous  shields  rather  weak  and  often  not  evident.  Species 
parasitic  on  birds,  mammals  and  reptiles.  (Dermanyssus  (D. 
galllnce,  Chicken  mite);  Liponyssus,  Laelaps,  on  mammals; 
Ophionyssus,  on  snakes).  {LAILAPTIDM).  DERMANtSSID^E 
Claw  of  chelicerae  toothed,  rarely  stylate  or  needle-like,  the  fixed 
arm  usually  with  a  seta.  Species  often  occurring  on  insects,  but 
rarely  on  vertebrates 14 
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14.  Body  usually  elongate;  first  pair  of  legs  with  or  without  claws; 

genital  opening  of  male  usually  in  front  of  the  sternal  plate; 

usually  free-living  species;  rarely  myrmecophilous    15 

Body  circular  in  outline,  or  nearly  so;  conspicuously  hairy;  first 
pair  of  legs  greatly  elongated  and  without  claws;  genital  opening 
of  male  in  the  sternal  plate;  usually  myrmecophilous  species 
living  externally  on  the  bodies  of  ants.  (Antennophorus, 
Echinomegistus,  Antennomegistus).  (Including  PARAMEGIS- 
TID/E)     antennoph6rid,e 

15.  First  pair  of  legs  with  claws  or  caruncles,  used  for  walking;  second 

pair  of  legs  often  enlarged  in  the  male;  species  free-living  or 
parasitic,   often   on   vertebrates    (Figs.    1060,    1064).     (Parasitus 

(  =  Gdmasus)    (GAMASID/E) PARASITICA 

First  pair  of  legs  without  claws  or  caruncle,  as  long  as  or  longer 
than  the  body  and  serving  as  sensory  organs;  second  pair  of 
legs  in  male  rarely  much  enlarged;  not  parasitic  on  vertebrates. 
(Fig.  1059).    (Macrocheles,  Holocekno)       MACROCHELID^E 

16.  Body  usually  coriaceous,  with  few  hairs;  with  a  specialized  seta 

arising  from  a  pore  near  each  posterior  corner  of  the  cephalo- 
thorax  (pseudostigmatic  organ,  Fig.  1063);  eyes  absent,  mouth- 
parts  and  palpi  usually  very  small;  ventral  openings  of  abdomen 
large;  coxae  close  together;  tarsi  without  sucker.  Species  free- 
living,  not  parasitic.    (Superfamily  ORIBATOIDEA) 17 

Body  nearly  always  of  softer  texture;  pseudostigmatic  organ 
absent   20 

17.  Body  with  a  movable,  wing-like  expansion  on  each  side  near  the 

middle.    (Pelops).     (PTEROGASTRIDAE)    PELOPIM; 

Body  without  such  appendage   18 

18.  Cephalothorax  and  abdomen  separated  by  a  suture  19 

Cephalothorax  and  abdomen  not  separated  by  a  suture;  mandibles 

very  large  and  prominent.  (Labidostoma)  (  =  Nicoletiella). 
(NICOLETltLLIDAi)   LABIDOSTOMATIDyE 

19.  Cephalothorax  loosely  attached  to  the  abdomen,  so  that  it  is  freely 

movable;  palpi  four-jointed.  (Fig.  1061).  (Phthiracarus,  Proto- 
plophora,  Mesoplophora).  (Including  PROTOPLOPH6RIDAE, 
MESOPLOPH6RIDA1) .   (HOPLODERMATIDAE) 

PHTHIRACARIDyE 
Cephalothorax   immovably   united   with   the   abdomen;   palpi   five- 
jointed.     (Figs.    1063,    1065).     (Oribata,    Oribatella,    Gahimna, 
Trizetes).     A   large    group,    subdivided    by    some    workers    into 
numerous,  poorly  defined  families.    (EREMAEID/E) 

oribAtid^e 

20.  Aquatic  species,  living  entirely  in  and  laying  their  eggs  in  water 

and  nearly  always  in  fresh  water;  palpi  four  or  five  jointed; 
parasitic  or  free-living.    Superfamily  HYDRACHNOIDEA   .  .21 
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Terrestrial  or  parasitic  species,  never  living  in  water,  except 
certain  parasitic  species  with  two-jointed  palpi  and  chelate  hind 
legs    43 

21.  Basal  attachment  of  the  third  and   fourth  pairs   of  legs   strongly 

lateral  in  position,  visible  from  above  next  to  the  lateral  margin 
of  the  body,  cephalothorax  with  two  large  posterior  and   two 

small  lateral  plates    22 

Basal  attachment  of  the  third  and  fourth  pairs  of  legs  not  visible 
from  above    23 

22.  Palpi  composed  of  five  joints;  red  species.   (Hydrovolzia) 

HYDROVOLZIID^E 


1060 


Figs.  1059-1066.    Acarina 

1059.  Macrocheles,  leg  (Ewing)  Macrochelidae. 

1060.  Parasitus   (Banks);  e,  epistoma;  p,  peritreme;  v,  anal  plate.    Parasitidae. 

1061.  Phthiracarus  (Banks)  Phthiracaridae. 

1062.  Pneumonyssus  (Banks)  Halarachnidae. 

1063.  Oribatidae,   pseudostigmatic  organ    (Banks)    Oribatidae. 

1064.  Parasitus  (Banks)  Parasitidae. 

1065.  Oribatella  (Banks)  Oribatidae. 

1066.  Spinturnix,  underside   (Banks)  Spinturnicidae. 


Palpi  with  only  three  or  four  joints;  species  living  on  marine  algae, 

not  adapted  for  swimming.    (Halacarus,  Porohalacarus,  Soldanel- 

16nyx).   (Including  POROHALACARIDA?)      HALACARID^E 

23.   Eyes  placed  near  the  middle  of  the  vertex,  connected  by  a  transverse 

median  chitinized  structure    24 

Eyes  placed  at  the  sides  of  the  body,  not  connected  across  the  vertex 
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by    a    chitinized   structure,    although    sometimes    with    chitinous 
plates   between   them    25 

24.  Chitinized  plate  connecting  the  eyes  forming  a  median  band,  i.e. 

much  higher  than  wide;  no  swimming  hairs  on  any  of  the  legs; 
very    soft-bodied    species     with    thinly     chitinized     integument. 

(Limnochares)    LIMNOCHARIDiE 

Chitinized  plate  connecting  the  eyes  forming  a  transverse  band 
that  is  much  wider  than  high;  three  anterior  pairs  of  legs  with 
swimming  hairs.   (Eylais)  EYLAID^E 

25.  Legs  six-jointed 26 

Legs  five-jointed;  body  with  a  dorsal  shield;  two  lateral  eyes  and 

a  median  one.    (Thermacarus,  Holarc,  in  hot  springs). 

thermacArid^: 

26.  Lateral   eyes    placed    together   on   a    chitinized    tubercle   or    plate 

at  each  side  of  the  head  27 

Lateral  eyes  not  placed  together  on  a  chitinized  plate,  although 
sometimes  close  together  as  a  contiguous  pair  32 

27.  Eye-plate  free,  not  attached  to  any  other  plate.    (Piersigia).    (See 

couplet    24)     EYLAIDjE,    part 

Eye-plate  fused  laterally  to  a  chitinous  plate  which  is  produced 
medially    behind     28 

28.  Body    without    a    dorsal    shield;    legs    without    swimming    hairs. 

(Protzia,   Calonyx,   Partnunia,   Wandesia)    PROTZlIDyE 

Body  usually  with  dorsal  shield;  legs  frequently  with  swimming 
hairs    29 

29.  Chelicerae  styliform;  beak  produced,  tubular.  (Hydrachna,  Bargena) 

hydrAchnid^e 

Chelicerae  with  basal  segment  and  opposable  claw,  not  styliform; 
beak  not  produced   30 

30.  Second  joint  of  palpi  without  a  sharp  projection  inwardly  31 

Second  joint  of  palpi  with  a  sharp  projection  inwardly.    (Sperchon, 

Sperchonopsis)     SPERCHONID^E 

31.  Body  without  a  dorsal  shield;  body  spinose.    (Pseudohydryphantes) 

PSEUDOHYDRYPHANTID^ 
Body  with  a  dorsal  shield.   (Hydryphantes,  Thyas,  Vietsia,  Panisus, 
Georgella,  Diplodontus).    (Including  THYASID^). 

hydryphAntid^e 

32.  Eyes  separated,  not  forming  contiguous  double-eyes    33 

Eyes  united  to  form  a  double-eye  at  each  side  of  the  body 34 

33.  Fourth  pair  of  legs  with  apical-- claws;  palpi  distinctly  chelate  at  tip. 

(Hydrodroma,  Oxopsis)  HYDRODROMID^ 

Fourth  pair  of  legs  without  apical  claws;  palpi  not  chelate  at  tip. 
(Limnesia,  Limnesiella,  Duralimnesia) LIMNESIID^) 

34.  Palpi  simple  at  tip,  without  a  stout  hook 35 

Last  joint  of  palpi  forming  a  stout  hook  which  is  opposable  to  the 
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broad  tip  of  the  preceding  joint.  (Arrhenurus,  Thoracophoracarus, 
Mundamella,  Wuria).    (ARRENlJRIDAE)   .  ARRHENURID^E 

35.  Epimera  of  the  fourth  pair  of  legs  with  a  large  pore  near  the  inner 

angle;  tarsus  of  fourth  leg  pointed,  without  claws.    (Teutonia) 

TEUTONIID^: 
Epimera  of  the  fourth  leg  without  a  pore  36 

36.  Second  joint  of  palpi  with  a  strong  bristle  inwardly  which  often 

arises  from  a  sharp  projection  37 

Second  joint  of  palpi  without  a  sharp  projection  or  bristle  39 

37.  Third  joint  of  palpi  bearing  five  to  seven  stout  bristles  that  are 

longer  than  the  joint.   (Lebertia,  Pilolebertia,  Hexalebertia) 

LEBERTlIDiE 
Third  joint  of  palpi  without  such  bristly  hairs  38 

38.  Chelicerae  long,  beak-like  or  extensile  within  a  tube  formed  by  the 

epistoma;    carapace    composed    of    several    plates.     (Atractides, 

Pseudotorrenticola)   ATRACTIDfelDiE 

Chelicerae  of  different  conformation.  (See  couplet  37).  (Mamer- 
sopsis,    Bandakia)     MAMERSOPSID^ 

39.  Body  strongly  compressed  from  the  sides,  or  narrowly  elongate- 

oval;  legs  inserted  one  above  another  near  the  anterior  end  of 
the  body;  fourth  pair  of  legs  without  apical  claws.  (See  couplet 
37).  (Oxus,  Gnaphiscus,  Frontipoda)  OXlNyE,  LEBERTIID^ 
Body  not  compressed  nor  narrowly  elongate;  legs  inserted  one 
behind  another  in  the  usual  position   40 

40.  Epimera  of  the  first  pair  of  legs  free,  not  fused  medially  behind  the 

maxillae 41 

Epimera  of  the  first  pair  of  legs  completely  fused.  (Hygrobates, 
Megapus)  HYGROBATID^E 

41.  First  pair  of  legs  bearing  blunt  brisdes,  usually  placed  in  pairs  on 

tubercles.    (Unionicola,  Neumannia,  Huitfeldtia). 

UNIONICOLIDjE 
First  pair  of  legs  not  thus  brisdy  42 

42.  Integument   usually    weak    and    thin,    always   without   any    pore- 

bearing  shields;  usually  convex  species.    (Feltria,  Nautarachna, 
Forelia     Piona     Hydrochoreutes).      (Including     FELTRllD/E, 

NAUTARJCHNIDAS)  Pl6NID^ 

Body  with  pore-bearing  plates;  usually  flattened.  (Midea,  Mideopsis, 
Brachypoda,  Aturus,  Albia).  (Including  MIDEIDAE,  MIDE6P- 
SID/E).    (BRACHYP6DIDAE)    AXON6PSID^ 

43.  Palpi  two-jointed,  partly  enclosing  the  chelicerae;  third  and  fourth 

pairs  of  legs  in  both  sexes  greatly  thickened,  the  last  two  joints 

opposable  to  form  grasping  organs;  tarsi  without  suckers;  parasitic 

in  the  gills  of  hermit  crabs.   (Ewingia,  Nearc.)     .  EWINGilD-flL 

Palpi  with  three  or  more  joints;  rarely  the  fourth  pair  of  legs  en- 
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larged  to  form  a  grasping  organ  in  the  male  only,  in  which  case 
the  other  tarsi  bear  suckers 44 

44.  Palpi  small,  three-jointed,  adhering  for  some  distance  to  the  beak; 

body  usually  with  ventral  suckers  at  the  genital  opening  or  near 
the  anal  opening;  eyes  absent;  tarsi  often  with  suckers  at  tip; 

frequently  parasitic.    (Superfamily  ACAROIDEA)   45 

Palpi  usually  four  or  five-jointed,  free;  rarely  with  ventral  suckers 
near  the  anal  or  genital  openings;  eyes  present  or  absent;  tarsi 
without  suckers  at  tip;  nearly  always  free  living  54 

45.  Tracheae  absent,  female  without  a  clavate  hair  below  at  each  side 

between  the  first  and  second  pairs  of  legs  48 


1069 


1067 


1071 


Figs.  1067-1071.    Acarina 


1067.  Sarcoptes  (Banks)   Sarcoptidae. 

1068.  Acarus  (Banks)  Acaridae. 

1069.  Pyemotes  (Banks)  Tarsonemidae. 

1070.  Sarcoptes  (Banks)   Sarcoptidae. 

1071.  Canestrinia  (Banks)  Canestriniidae. 


46. 


Tracheae  present,  no  ventral  suckers;  legs  terminated  in  claws; 
cephalothorax  and  abdomen"  clearly  separated;  female  with  a 
prominent  clavate  hair  below  on  each  side  between  the  first 
and  second  pairs  of  legs;  not  parasitic  on  birds  or  mammals   .46 

Eight  fully  developed  legs  present   47 

Female  with  some  of  the  posterior  legs  incompletely  developed  or 
absent.     (Podapolipus)     PODAPOLIP6DID.& 
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47.  Cephalothorax   prolonged   into   a  scutum   which   extends  over   the 

rostrum  and  front  legs.    (Scutacarus) SCUTACARIDiE 

Cephalothorax  not  thus  prolonged  anteriorly.  (Tarsonemus, 
Microdispodides,  Pyemotes.  {Pediculbides)).  (Including  PYE- 
M6TIDM)    TARSONEMIDiE 

48.  Not  parasitic  on  birds  or  mammals;  genital  suckers  usually  pres- 

ent; integument  usually  without  fine  parallel  lines 49 

Parasites  of  birds  or  mammals;  genital  suckers  absent;  integument 
marked  with  fine  parallel  lines   50 

49.  Legs  short;  the  tarsi  of  the  first  and  second  pairs  without  clavate 

hairs,  terminating  in  suckers;  species  parasitic  on  insects.  (Fig. 
1071).  (Canestrinia,  Hemisarcoptes,  Linobia,  Coleopterophagus). 
(Including  HEMISARCOPTIDAi,  LINOBllD/E) 

CANESTRINIID^ 
Legs  longer;  tarsi  of  first  and  second  pairs  of  legs  externally  near 
the  base  with  a  clavate  hair;  usually  free-living,  rarely  parasitic  on 
insects.  (Fig.  1068).  (Tyroglyphus,  {—  Aleurbbius), 
Rhizoglyphus,  Histiostoma,  Glyciphagus,  Monieziella  Chaeto- 
dactylus,  Acams).  (TYROGLYPH1DA?)  ACARID^ 

50.  External  parasites  of  mammals;  legs  or  mouthparts  modified   to 

form  clasping  organs  to  cling  to  the  hairs  of  the  host.  (Lis- 
trophorus,  Labidocarpus,  Schizocarpus,  Myocoptes,  Trichcecius) 

LISTROPHORID^E 

Species  not  living  externally  on  the  hair  of  mammals  and  without 

such  specialized  clinging  apparatus   51 

51.  External    parasites    of   birds,    living   on    the    plumage.     (Analges, 

Freyana,  Pterolichus,  Pterodectes,  Alloptes).    (Including  PROC- 

TOPHYLLODIDM)    ANALGESID^ 

Internal  parasites  living  in  the  skin  or  tissues  of  birds,  and  in  or 
on  the  skin  of  mammals  52 

52.  Genital  aperture  of  female  longitudinal  in  position;  species  living 

in  the  skin  or  internal  tissues  of  birds  53 

Genital  aperture  of  female  transverse;  skin  parasites  of  mammals 
or  birds.  (Figs.  1067,  1070).  (Sarcoptes  {Acams  auctt.)  (Itch 
mites),   Psoropteg,   Chorioptes)    {ACARIDM   auctt.,   PSOROP- 

riDM)  sarcoptim: 

53.  Body    without    transverse    suture    or    constriction;    oval    species. 

(Cytodites).     (CYTOLEICH1DA1)    CYTODfTID^ 

Body  elongate,  with  a  distinct  suture  or  constriction  that  separates 
the  cephalothorax  and  abdomen.    (Laminosioptes) 

LAMINOSI6PTIM: 

54.  Last  joint  of  palpi  opposable  like  a  thumb  to  the  preceding  joint 

which  is  nearly  always  claw-like  at  tip  (Fig.  1076);  body  often 
bearing  many  hairs.    (Superfamily  TROMBIDOlDEA)    ...  .55 
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Palpi  not  thus  modified;  simple  or  rarely  modified  to  hold  prey; 

body  with  few  hairs.   (Superfamily  EUPODOIDEA)  60 

55.  Legs  simple,  without  processes  bearing  spines;  body  without,  or 
with  inconspicuous  chitinous  shields    56 

First  and  second  pairs  of  legs  with  processes  bearing  spines; 
cephalothorax  with  a  large,  sculptured,  median  chitinous  shield, 
abdomen  with  two  or  more  similar  shields;  coxae  contiguous 
(Fig.  1075).   (Cseculus)  CJECVUDJE 


1072 


1073 


1074 


1075 


Figs.  1072-1078.    Acarina 

1072.  Tetranychus  (Banks)  Tetranychidae. 

1073.  Cheyletus  (Banks)  Cheyletidae. 

1074.  Rhagidia  (Banks)  Eupodidat. 

1075.  Caeculus  (Banks)  Caeculidae. 

1076.  Trombidium,  palpi   (Banks)   Trombidiidse. 

1077.  Smaris   (Banks)  Erythraeidae. 

1078.  Biscirus  (Banks)  Bdellidae. 


56.  Chelicerae  chelate  or  pincers-like  at  tip,  with  a  movable  claw  op- 

posable to  the  basal  portion  "" 57 

Cheliceras  stylet-shaped  or  needle-like,  retractile    58 

57.  Last  joint  of   first  pair   of   legs   usually   enlarged;   cephalothorax 

with  a  median  dorsal  line  or  groove;  legs  inserted  in  two  groups, 
the  coxae  of  the  first  two  pairs  placed  far  forward  and  those  of 
the  two  posterior  pairs  in  a  second  group  far  removed  from  the 
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first  (Fig.   1076).    Harvest  mites.    (Trombidium,  Trombfcula). 

(Including  TROMB1CIJLID/E)   TROMBIDIIDjE 

Last  joint  of  first  pair  of  legs  not  enlarged,  often  long;  cephalo- 
thorax  without  median  line  or  groove;  coxae  of  all  legs  usually 
closely  approximated,  forming  a  single  group.  (Anystis,  Tarso- 
tomy, Geckobia,  Pterygosoma)  (PTERYGOSOMAT1DA?) 

ANYSTIDjE 

58.  Last  joint  of  legs  not  enlarged;  cephalothorax  without  a  median 

dorsal  groove    59 

Last  joint  of  first  and  fourth  pairs  of  legs  enlarged;  cephalothorax 
usually  with  a  median  dorsal  groove;  adults  free-living,  usually 
active  and  with  long  slender  legs.  (Fig.  1077).  (Erythraeus 
( =  Rhyncholophus),  Smaris,  Fessonia,  Atomus).  (Including 
SMARIDAi).   (RHYNCHOL6PH1D/E) ERYTHMIM; 

59.  Feeding  on  plants;  all  legs  terminated  by  claws;  body  bristles  or 

hairs  usually  simple.  (Figs.  1015,  1072).  Red  spiders.  (Te- 
tranychus,  Rhaphignathus,  Bryobia  (B.  pratensis,  Clover  mite), 
Acheles,  Stigmaeus).    (Including  RHAPHIGNATHIDAi) 

TETRANYCHID.E 

Predaceous  or  parasitic;  claws  often  absent  on  one  or  more  pairs  of 

legs;   body   bristles   often   branched   or   pectinate.     (Fig.    1073). 

(Cheyletus,  Cheyletia,  Cheyletiella,  Myobia,  Picobia).   (Including 

MYOBllDAl)   CHEYLETID^E 

60.  Cephalothorax  and  abdomen  completely  fused,  the  body  showing 

no  division  into  these  two  parts;  no  bristles  on  body  above; 
palpi  simple;  last  joint  of  first  pair  of  legs  not  noticeably  longer 
than  the  preceding  joint;  mouthparts  covered  by  a  large  hyaline 

hood.    (Cryptognathus,  Pahearc.)    CRYPTOGNATHID.E 

Cephalothorax  and  abdomen  more  or  less  distinctly  separated; 
upper  surface  of  body  furnished  with  bristles;  palpi  sometimes 
geniculate;  mouthparts  without  hood-like  covering  61 

61.  Last  joint  of  first  pair  of  legs  longer  than  the  preceding  joint, 

often  twice  as  long;  cephalothorax  with  four  bristles,  a  pair  in 
front  and  a  more  widely  separated  pair  behind.  (Fig.  1078). 
(Bdella,  Cunaxa,  Cyta,  Eupalus,  Scirula).    Including  CUNAXI- 

B/E) BDELLIDiE 

Last  joint  of  first  pair  of  legs  not  or  only  slightly  longer  than  the 
preceding  joint;  bristles  of  cephalothorax  not  arranged  as  above. 
(Eupodes,  Linopodes,  Tydeus,  Rhagidia  (Fig.  1074),  Ereynetes, 
Teneriffia).  (Including  TENERIFFlIDAi,  RHAGlDllD/E, 
PHYTOPTIPALPIDAi,   TYDEIDA1)    EUP6DID.E 
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CLASS  PENTASTOMIDA 

(L1NGUATULIDA) 

Rather  large,  elongate,  vermiform,  cylindrical  or  somewhat  flattened 
animals.  Body  divided  externally  by  constrictions  into  a  large  number 
of  annuli  or  apparent  segments;  straight,  bent  or  sometimes  coiled.  Ma- 
ture form  legless,  but  the  embryo  and  very  young  animal  with  two  or 
three  pairs  of  short,  imperfectly  jointed  legs.  No  antennae.  Mouth 
opening  rounded  or  oval,  situated  close  to  two  pairs  of  claw-like,  mov- 
able chitinous  hooks  that  arise  from  shallow  pits.  Respiratory  organs 
wanting.  Genital  opening  of  male  always  at  the  base  of  the  abdomen, 
of  the  female  either  at  the  base  or  apex  of  the  abdomen;  ovary  or  uterus 
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either  large  and  sac-like,  or  long,  tubular  and  strongly  sinuous  or  coiled, 
lying  either  above,  below  or  twined  about  the  alimentary  tract.  Meta- 
morphosis slight,  but  evident.  Parasitic;  the  adult  form  usually  in  the 
respiratory  tract  of  reptiles,  the  immature  one  frequently  in  the  tissues 
or  internal  organs  of  mammals.  Tongueworms. 


Figs.    1079-1085.   Pentastomida 

1079.  "Pentastomum,"  young  larva  (Stiles)  Linguatulidae. 

1080.  Raillietiella,  anterior  extremity    (Sambon)    Cephalobaenidae. 

1081.  Sebekia,  anterior  extremity   (Sambon)   Linguatulidae. 

1082.  Kiricephalus,  anterior  extremity   (Sambon)  Linguatulidae. 

1083.  Linguatula  (Sambon)  Linguatulidae. 

1084.  Cephalobaenidae,  diagrammatic  vertical  section  of  body  (Sambon) 

Cephalobaenidae. 

1085.  Linguatulidae,  diagrammatic  vertical  section  of  body   (Sambon)   Linguatulidae. 


The  following  classification  is  similar  to  that  developed  by  Sambon, 
except  that  his  subfamilies  are  regarded  as  families  to  render  the  divisions 
of  this  group  more  nearly  on  an  equality  with  those  of  related  classes. 

1.  Mouth  opening  lying  in  front  of  the  oral  hooks;  genital  opening 
of  female  at  the  anterior  end  of  the  abdomen,  the  uterus  large 
and  sac-like;  salivary  glands  of  moderate  size;  larva  with  three 
pairs  of  short  legs.   (Figs.  1080,  1084).   (RAILLIETIELLIDM). 

CEPHALOBiENID,E 
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Three  subfamilies  may  be  distinguished  as  follows: 

a.  Anterior  end  of  body  forming  a  short,  blunt  beak.    (Cephalobaena, 

Neotrop.,  in  lungs  of  snakes) CEPHALOB/ENllNLE 

Anterior  end  of  body  not  forming  a  beak-like  projection,  rounded,   b 

b.  Body  with  two  apical  projections  at  the  posterior  end;   posterior 

pair  of  oral  hooks  larger  than  the  anterior  ones.  (Fig.  1080). 
(Raillietiella,  in  reptiles  and  batrachians,  widespr.). 

RAILLIETIELLiN^E 
Body  without  apical  projections,  bent  downwards  at  posterior  end; 
both  pairs  of  oral  hooks  very  small.    (Reighardia,  in  birds,  Neo- 
trop.)       REIGHARDIIN^: 

Mouth  opening  lying  between  or  behind  the  oral  hooks;  genital 
opening  of  female  at  posterior  end  of  abdomen,  the  uterus  tubu- 
lar, greatly  elongated  and  irregularly  coiled;  salivary  glands  as 
long  as  the  body;  larva  with  only  two  pairs  of  legs.  (Figs.  1079, 
1081,  1082,  1083,  1085).   (POROCEPHAL1D&). 

LINGUATCJLIDjE 

This  family  includes  three  well-marked  subfamilies,  as  follows: 

a.  Body  cylindrical  b 

Body   flattened,   fluke-like;   more   or   less   convex   centrally   above, 

the  sides  depressed;  mouth  hooks  placed  in  an  arch  or  curved 
line;  alimentary  canal  following  the  axis  of  the  body,  the  uterus 
twined  about  it.  (Linguatula,  in  mammals,  Holarc,  Neotrop., 
Ethiop.,  Ind.;  Subtriquetra,  in  crocodiles,  Neotrop.,  Indomal.). 

LINGUATULiN^E 

b.  Body  with  well  marked  latero-ventral  grooves;  mouth  hooks  form- 

ing a  trapezoid;  alimentary  canal  sinuous,  longer  than  the  body. 
(Fig.  1081).  (Sebekia,  in  crocodiles,  Neotrop.,  Ethiop.,  Indomal.; 
Alofia,  Malay.,  Ethiop.;  Leiperia,  in  crocodiles,  Ethiop.,  Sam- 
bonia,  in  lizards,  Ethiop.,  Neotrop.;  Diesingia,  in  turtles,  Neotrop., 

Indomal.)  SEBEKIlNiE 

Without  latero-ventral  grooves;  mouth  hooks  placed  in  a  curve  or 
arch;  alimentary  canal  straight,  not  longer  than  the  body.  (Fig. 
1082).  (Porocephalus,  in  snakes,  Ethiop.,  Amer.;  Kiricephalus, 
in  snakes,  Amer.,  Indomal.,  Austr.;  Armillifer,  in  snakes  and 
mammals,  Ethiop.,  Indomal.;  Waddycephalus,  Fiji). 

POROCEPHALiN^ 

Note:  Pentastoma  and  Pentastomum  have  in  the  past  been  used  as 
more  or  less  inclusive  generic  names  for  the  adult  and  immature  stages 
of  various  species. 


CLASSIFICATION   OF   INSECTS  753 
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CLASS  TARDiGRADA 

Very  small  or  minute  species,  usually  less  than  one  mm.  in  length. 
Body  more  or  less  elongate  oval,  consisting  of  a  head  and  four  body- 
segments;  integument  tough  and  more  or  less  transparent,  not  chitin- 
ous.  Four  pairs  of  short,  fleshy,  unjointed  legs,  each  terminated  by 
several  claws  or  clavate  vesicles.  Cuticula  usually  forming  distinct 
plates;  often  granulate  or  sometimes  spinose.  Mouthparts  tubular,  pro- 
vided with  a  central  piercing  organ  or  stylet.  Antennae  absent.  Eyes 
absent,  or  present  as  two  ocelli.  Terrestrial  or  aquatic  species;  no  special 
respiratory  organs.  Species  capable  of  excessive  and  prolonged  dessica- 
tion  without  injuiry.  Sexes  separate;  development  from  the  egg  direct, 
without  metamorphosis.  Water  Bears. 

1.  Head  bearing  in  front  a  pair  of  central  and  a  pair  of  lateral  cirri, 

in  addition  to  two  sensory  appendages  at  each  side.    (Fig.  1086). 

(Order  HETEROTARDfGRADA)    2 

Head  usually  without  such  sensory  appendages,  or  at  least  with 
only  the  four  anterior  ones  present;  the  two  at  each  side  always 
wanting.    (Order  EUTARDfGRADA) 3 

2.  Middle  portion  of  leg  capable  c;f  being  withdrawn  or  telescoped 

within  the  basal  part,  the  two  parts  separated  by  a  distinct  fold; 
legs  without  long,  hooked  claws.  (Fig.  1086).  (Suborder 
ARTHROTARDfGRADA).    (Halechiniscus,  Tetrakentron,  Pal- 

scare.;  Batillipes,  Holarc.) HALECHINfSCID^E 

Middle  portion  of  leg  only  partly  folding  into  the  basal  part;  legs 
terminating  in  long,  hooked  claws.    (Suborder  ECHINISCHO- 
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DEA).    (Echiniscus,  cosmop.;  Pseudechiniscus,  widespr.;   Pare- 
chiniscus,  Echiniscoides,  Palmare;  Oreella,  Palaearc,  Austr.). 

ECHINlSCIDiE 

3.    Head  entirely  without  sensory  appendages.    (Fig.  1088).    (Macro- 

biotus,  Hypsibius,  cosmop.)  MACROBI6TEM 

Head  with  six  rostral  papilla:  about  the  mouth  and  also  with  two 

papillae  below  on  each  side.   (Fig.  1087).    (Milnesium  (—Arctis- 

con),  cosmop.).   (ARCTISCIDA?)  MILNESlIDiE 


1088 


Figs.  1086-1088.   Tardigrada 


1086.  Batillipes   (Marcus)  Halechiniscidae. 

1087.  Milnesium  (Marcus)   Milnesiidas. 

1088.  Macrobiotus  (Marcus)   Macrobiotids. 
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CLASS  PAUR6PODA 

Very  small  species  of  elongate,  rounded  and  more  or  less  flattened 
form.  Body  composed  of  from  six  to  ten  segments,  as  indicated  by  the 
tergites,  and  bearing  nine  or  ten  pairs  of  legs  in  the  adult  stage.  An- 
tennae branched  apically;  composed  of  four  stout  basal  joints,  the  fourth 
bearing  two  elongate  joints,  one  of  which  bears  at  tip  a  whip-like  many- 
jointed  flagellum  and  the  other  bears  two  such  flagella.  Mouthparts 
composed  of  a  pair  of  mandibles,  and  one  pair  of  maxillae.  Cerci  bristle- 
like. Tracheae  absent;  no  respiratory  organs. 

1.  Head  and  anal  segment  free  and  uncovered  in  dorsal  view 2 

Head,  anal  segment  and  base  of  legs  hidden  from  above  by  the 

strongly  produced  tergites;  integument  heavily  sclerotized,  thickly 
spinose  or  tuberculate  and  strongly  pigmented.  (Figs.  1090,  1092). 
(Eurypauropus,  Holarc;  Sphaeropauropus,  Malay.).  (Superfamily 
EURYPAUROPODOIDEA)  EURYPAUROPODIDiE 

2.  Ocular  areas  of  head  exposed  dorsally;  last  pair  of  tactile  hairs  the 

longest;  terga  weakly  sclerotized,  entire.    (Superfamily  PAURO- 

PODOIDEA)   3 

Ocular  areas  of  head  not  exposed  dorsally;  last  pair  of  tactile  hairs 
not  longer  than  the  first.  (Superfamily  BRACHYPAUROPO- 
DOIDEA) 5 

3.  Legs  of  all  pairs  five-jointed.    (Polypauropus,  Palaearc). 

POLYP  AUROPODID^E 
Legs  of  some  of  the  intermediate  pairs  with  six  joints 4 

4.  Legs  of  pairs  2—8  with  six  joints.    (Stylopauropus,  Holarc;  Pauro- 

pus,  widespr.)  (Figs.  1089,  1091) PAUROPODID^ 

Legs  of  pairs  2-7  with  six  joints.    (Asphaeridiopus,  Palaearc). 

ASPHiERIDIOP6DID;E 

5.  Terga  entire,  strongly  sclerotized  and  granular;  the  first  to  fifth  with 

eight  pairs  of  dorsal  setae.    (Scleropauropus,  Holarc). 

SCLEROPAUROP6DID.E 
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Terga  less  strongly  sclerotized,  those  of  the  first  five  segments  divided 
longitudinally  and  transversely  into  four  small  plates,  each  bearing 
one  pair  of  setae.    (Brachypauropus,  Holarc). 

BRACHYPAUROP6DIDjE 


1090 


1091 


1089 


Figs.  1089-1092.   Pauropoda 

1089.  Pauropus  (Latzel)  Pauropodidx. 

1090.  Eurypauropus,  antenna   (Latzel)   Eurypauropodidx. 

1091.  Pauropus,  leg  (Ewing)  Pauropodidae. 

1092.  Eurypauropus   (Latzel)   Eurypauropodidae. 


1092 
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CLASS  DIPLOPODA 

Body  long,  comparatively  narrow  and  of  generally  uniform  width; 
cylindrical  or  at  least  not  usually  noticeably  depressed  or  flattened. 
Eleven  or  more  body  segments  or  somites;  thirteen  or  more  pairs  of 
legs;  usually  considerably  more.   Legs  always  more  numerous  than  the 
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dorsal  segments,  most  of  the  apparent  segments  bearing  each  two 
pairs  of  legs,  but  the  first  three  or  four  and  the  last  one  or  two  with 
only  a  single  pair.  Head  with  a  pair  of  short,  usually  seven-jointed, 
antennae,  a  pair  of  lateral  eyes  and  a  pair  of  mandibles;  other  mouth- 
parts  forming  a  plate-like  structure  (gnathochilarium).  Eyes  two,  con- 
sisting of  a  group  of  ocelli.  Legs  usually  six  or  seven-jointed,  bearing 
an  apical  claw.  Genital  ducts  opening  between  the  second  and  third 
pairs  of  legs.  Respiration  through  spiracles  opening  into  paired  pockets, 
one  or  two  pairs  corresponding  to  each  of  the  somites.  Seventh  legs 
of  the  male  usually  modified  into  copulatory  appendages.  Somites  often 
with  paired  repugnatorial  glands,  opening  laterally. 

Slow  moving,  usually  vegetarian  animals.  A  large  group,  more  abun- 
dant in  the  tropics.  Millipedes. 

The  System  adopted  here  follows  that  of  Attems  in  his  "Myriopoda 
of  South  Africa."  More  recently  the  Diplopoda  have  been  elaborately 
separated  into  very  numerous  families  and  an  additional  number  of 
larger  groups.  As  this  excessive  subdivision  does  not  conform  with  the 
generally  acceptable  classification  of  other  groups  of  Arthropoda,  it  has 
not  been  adopted  in  the  following  key. 

1.  Integument  strongly  chitinized,  hardened  by  a  deposit  of  calcareous 

material;  body  hairs  if  present  simple,  never  in  long  tufts.  (Sub- 
class CHIL6GNATHA)  2 

Integumental  bristles  highly  modified,  short,  scaly  on  body  above, 
laterally  forming  long  tufts;  mandibles  one-jointed;  integument 
very  weakly  chitinized,  not  hardened  by  a  deposit  of  calcareous 
material;  usually  eleven  body  segments  and  thirteen  pairs  of  legs 
(rarely  12  and  17).  (Subclass  PSELAP6GNATHA).  (Poly- 
xenus,  cosmop.;  Saroxenus,  Ethiop.;  Lophoproctus,  widespr.; 
Schindalmonotus,  S.  Afr.;  Macroxenus,  Palaearc;  Trichoproctus, 
Austr.)    POLYXENIDiE 

2.  Sternites  divided  into  two  parts,  tracheae  dichotomously  branched; 

male  with  one  or  two  pairs  of  modified  copulatory  appendages 
(telopods)  at  the  posterior  end  of  the  body,  but  without  modified 

legs  on  the  seventh  segment.   (OPISTHANDRIA) 3 

Sternites  not  divided;  tracheae  not  branched,  but  arising  in  tufts 
from  the  tracheal  trunks;  male  with  one  or  two  pairs  of  modified 
legs  (gonopods)  on  the  seventh  body  segment.  (PROTERAN- 
DRIA)   7 

3.  Body  composed  of  22  somites  with  36  pairs  of  legs,  not  including 

one  pair  of  telopods  in  the  male;  body  not  capable  of  being  rolled 
into  a  ball.  (Order  LIMACOM6RPHA).  (Glomeridesmus, 
Neotrop.;  Termitodesmus,  Indomal.;  Zephroniodesmus,  Mai.). 

GLOMERIDfiSMIDyE 

Body  of  twelve  or  thirteen  somites;  with  17  to  21   pairs  of  legs, 

not  including  two  pairs  of  telopods  in  the  male;  body  capable 
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of  being  rolled  up  into  a  ball  so  as  to  conceal  the  head  and  legs. 
(Order  ONISCOMORPHA) 4 

Seventeen  pairs  of  legs,  not  including  the  telopods  of  the  male; 
ocelli  in  a  single  row  or  wanting.    (GLOMERIDIA) 5 

Twenty-one  pairs  of  legs,  not  including  the  telopods  of  the  male; 
ocelli  numerous,  in  several  rows.  (Figs.  1095,  1096,  1097,  1098, 
1099).  (SPFLERGTHERIA).  (Sphaerotherium,  Globotherium, 
Ethiop.;  Sphaeropoeus,  Arthrosphaera,  Indomal.;  Cyliosoma, 
Austr.)   SPJLEROTHERIIDiE 


1097 


1093.  Sphaerotherium, 

1094.  Sphaeriodesmus, 

1095.  Sphaerotherium, 

1096.  Sphaerotherium, 

1097.  Sphaerotherium, 

1098.  Sphaerotherium, 

1099.  Sphaerotherium, 


Figs.  1093-1099.   Diplopoda 

pygidium  and  marginal  bristles   (Attems)   Sphaerotheriidse. 

gonopod   (Chamberlin)    Spharriodesmidse. 

anterior  gonopod    (Attems)    Sphaerotheriidae. 

posterior  gonopod   (Attems)    Sphaerotheriidae. 

vulva    (Attems)    Sphaerotheriidae. 

coxa  of  fourth  leg  (Attems)  Sphaerotheriidae. 

last  joint  of  a  leg  (Attems)   Sphaerotheriidae. 


5.  Seventeenth  pair  of  legs  of  male  with  one  to  three  small  joints 

beyond    the    large    coxa.     (Glomeris,    Palaearc.;    Rhopalomeris, 

Apiomeris,  Indomal.)  GLOMERIDiE 

Seventeenth  pair  of  legs  of  male  with  four  or  five  small  joints  be- 
yond the  large  coxa  (Fig  127) 6 

6.  Nineteenth  pair  of  legs  in  male  with  the  second  and  third  joints 

(prefemur  and  femur)  simple,  without  a  bristly  projection;  body 
smooth.   (Glomeridella,  Typhloglomeris,  Glomerellina,  Palaearc). 

glomeridellim; 

Nineteenth  pair  of  legs  in  male  with  a  bristle-bearing  projection  on 
the  prefemur  and  femur;  body  often  tuberculate  or  carinate. 
(Gervaisia,  Doderia,  Palxarc.)  GERVAISlID^ 

7.  First  pair  of  legs  of  the  seventh  somite  of  the  male  modified  into 
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gonopods,  often  the  second  pair  of  this  somite  also  and  the  adja- 
cent pairs  on  the  sixth  and  eighth  segments  similarly  modified; 
mouthparts  with  three  pairs  of  palpal  lobes.  (EUGNATH A)  .  8 
First  pair  of  legs  of  the  seventh  somite  of  the  male  normal,  not 
modified  to  form  gonopods;  mouthparts  without  palpal  lobes. 
(COLOBOGNATHA)    66 

8.  Anal  segment  without  spinning  styles  or  spinning  glands;  body 

of  less  than  23  or  more  than  40  somites 9 

Anal  segment  with  two  or  three  pairs  of  spinning  glands,  opening 
by  one  to  three  pairs  of  spinning  styles;  body  of  26  or  more 
somites.   (NEMATOPHORA)  25 

9.  Nineteen  to  22  body  somites  (usually  20);  only  the  first  pair  of  legs 

on  the  seventh  somite  of  the  male  modified  into  gonopods;  the 
gonopods  inserted  in  a  completely  closed  circular  opening;  body 
cylindrical,  or   flattened   with   lateral  expansions.     (POLYDES- 

MOIDEA)     10 

More  than  40  body  somites;  both  pairs  of  legs  of  seventh  somite  of 
the  male  modified  into  gonopods,  or  the  second  pair  absent; 
opening  in  which  the  gonopods  are  inserted  never  closed  in 
front;  body  cylindrical.    (JULIF6RMIA) 52 

10.  Coxae  of  the  gonopods  rather  widely  separated,  but  connected  by 

broad,  medially  coalescent  processes;  the  median  part  raised  and 

keel-shaped.    (POLYDESMfDEA)    11 

Coxae  of  the  gonopods  close  together,  free  or  more  or  less  connected 
but  not  by  broad,  medially  keel-like,  raised  processes.  (STRON- 
GYLOSOMATfDEA   17 

11.  Coxae  of  the  gonopods  with  a  hooked  process  on  the  external  mar- 

gin; tergites  broadly  expanded  at  the  sides,  the  lateral  margins 

produced,  with  a  number  of  sharp  teeth,  each  tooth  bearing  a 

bristle.   (Peridontodesmus,  Neotrop.).  PERIDONTODliSMIDiE 

Of  a  different  conformation 12 

12.  Head  not  or  incompletley  covered  by  the  first  tergite,  which  is  gen- 

erally small,  not  lengthened  or  enlarged 13 

Head  completely  or  almost  completely  hidden  by  the  first  tergite 
when  seen  from  above;  this  tergite  large 16 

13.  Coxa   of  gonopod   bearing   a   long,   annulate   flagellum;   posterior 

portion  of  each  tergite  with  three  transverse  rows  of  bristles, 
which    usually    arise    from    small    tubercles.     (Mastigonodesmus, 

Schedoleiodesmus,  Palaearc.) MASTIGONODfiSMIDiE 

Of  a  different  conformation . . . ." 14 

14.  Second   tergite   enlarged;   posterior   portion   of   tergites   smooth   or 

granulate,  often  densely  clothed  with  setae.  (Oniscodesmus, 
Trigonostylus,  Oncodesmus,  Neotrop.;  Doratodesmus,  Mai.;  Hy- 

perothrix,  Ethiop.)  ONISCODfiSMID^ 

Second  tergite  not  enlarged 15 
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15.  Gonopod  with  a  brush  of  hairs  inwardly  near  the  tip  and  a  seminal 
pouch  which  opens  at  the  base  of  this  brush.  (Fig.  1100).  (Poly- 
desmus,  Holarc;  Brachydesmus,  Epanerchodus,  Palaearc;  Opis- 
thotretus,  Mai.;  Opisthoporodesmus,  Austromal.). 

POLYDESMID^ 
Gonopod  without  brush  of  hairs  or  seminal  pouch.    (Vanhoeffenia, 
Ethiop.;  Gyrophallus,  Nearc;  Trichopolydesmus,  Palsearc). 

VANHCEFFENIID^; 


1100 


1101 


1102 


Figs.  1100-1103.  Diplopoda 

1100.  Polydesmus,  gonopod:  h,  hair-brush;  s.,  seminal  vesicle. 

1101.  Blaniulus,    gnathochilarium:    1,    lingual    lamellae;    p.,    promentum;    s.,    stipes; 

pb.,  prebasilare.    Blaniulidae. 

1102.  Xiphochaetoporatia,  gnathochilarium.   Lettering  as  in  Fig.  1101. 

1103.  Rhinocricus,  gnathochilarium.    Lettering  as  in  Fig.  1101. 


16.  Openings  of  the  repugnatorial  glands  located  on  small,  separate, 

transparent  projections  from  the  sides  of  some  of  the  abdominal 
tergites  (usually  5th,  7th,  9th,  10th,  12th,  13th  and  15th).  (Sty- 
lodesmus,   Ethiop.;   Myrmecodesmus,   Corypherepsis,   Synoptura, 

Neotrop.;  Myxodesmus,  Mai.)   STYLODESMID^E 

Openings  of  the  repugnatorial  glands  very  minute  or  not  visible. 
(Cryptodesmus,  Neotrop.;  Phenacoporus,  Austromal.;  Crypto- 
corypha,  Ethiop.,  Mai.;  Atopodesmus,  Austr.). 

CRYPTODESMID^ 

17.  Coxa  of  the  gonopod  with  a  prominent  curved  horn-shaped  proc- 

ess     18 

Coxa  of  the  gonopod  without  any  such  process;  20  body  somites. 
(Rhacodesmus,  Am.;  Acutangulus,  Rhachidomorpha,  Strongylo- 
desmus,  Neotrop.)  RHACODESMIDjE 

18.  Certain  joints  of  the  anterior  (or  more)  legs  furnished  with  peculiar 

bristles  that  have  a  bulbously  swollen  base,  and  long  slender  or 
short  nipple-shaped  tip.  (Sphaerotrichopus,  Austr.;  Pleonaraius, 
Semnosoma,  Neotrop.;  Scytonotus,  Nearc,  Austr.;  Icosidesmus, 
Ethiop.,  Austr.;  Gnomeskelus,  Ethiop.). 

SPILEROTRICH6PID,E 
Legs  destitute  of  such  swollen  brisdes 19 
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19.  Femur  of  the  gonopod  distinctly  separated  from  the  tibia  by  a 

strong  constriction   20 

Femur  and  tibia  of  the  gonopod  completely  fused,  without  any 
line  of  demarcation 22 

20.  Coxa  of  the  gonopod  long  and  slender;  femur  ovate,  clothed  with 

hairs;  tibia  usually  with  a  long  flagelliform  process.  (Strongy- 
losoma,  Palaearc.;  Catharosoma,  Habrodesmus,  Neotrop.;  Nedyo- 
pus,  Prionopeltis,  Indomal.;  Phaeodesmus,  Ethiop.;  Australiosoma, 

Austr.)    STRONGYLOSOMATID^; 

Of  a  different  conformation 21 

21.  Coxae  of  the  gonopods  large,  connected  by  a  narrow  band;  femur 

with  a  large  process  that  is  often  longer  than  the  tibia  and  tarsus 
together.    (Leptodesmus,  Cyclorhabdus,  Neotrop.;  Isaphe,  Nearc; 

Devillea,  Palaearc.) LEPTODfiSMID^ 

Coxae  of  the  gonopods  free,  not  connected  with  one  another.  (Oxy- 
desmus,  Metaphoricus,  Orodesmus,  Ethiop.) ...   OXYDfiSMID^ 

22.  Lateral  expansions  of  the  tergites  well  developed  or  large,  more 

or  less  horizontal 23 

Lateral  expansion  of  the  tergites  very  strongly  declivous,  almost 
vertical;  body  very  strongly  convex  above,  its  form  highly  adapted 
for  curling  up  tightly.  (Sphaeriodesmus,  Cyclodesmus,  Colobo- 
desmus,  Neotrop.;  Desmonus,  Nearc.)         SPFLERIODESMIDjE 

23.  Legs  of  male  with  fleshy  lobes  beneath  the  claws;  gonopod  articu- 

lated at  the  end  of  the  coxa;  tergites  without  striking  sculpture. 
(Gomphodesmus,   Antiphonus,   Aulodesmus,   Ulodesmus   Astro- 

desmus,  Elaphogonus,  Ethiop.)      GOMPHODESMID^E 

Legs  of  male  without  lobes  beneath  the  claws 24 

24.  Tibia  and  tarsus  of  gonopods  not  separated.    (Fontaria,  Holarc; 

Rhysodesmus,  Neotrop.,  Palaearc;  Melaphe,  Palaearc;  Pachydes- 
mus,  Nearc;  Tuberculatum,  Ethiop.;  Asphalidesmus,  Austr.). 

FONTARlIDiE 
Tibia  and  tarsus  of  gonopods  usually  separated  by  a  distinct  con- 
striction; gonopod  articulated  at  the  end  of  the  coxa.    (Platy- 
rhacus,  Neotrop.,  Indoaustr.;  Amplinus,  Pycnotropis,  Neotrop.; 
Polylepis,  Mai.)  PLATYRHACID,E 

25.  Body  of  26—32  (usually  30)  somites;  repugnatorial  glands  absent    26 
Body  of  39  or  more  somites;  repugnatorial  glands  present  on  the 

fifth  and  following  somites 49 

26.  First  tergite  small;  each  somite  .above  with  three  pairs  of  bristles 

arising  from  minute  tubercles.    (Superfamily  CHORDEUMOl- 

DEA)  27 

First  tergite  very  large,  its  sides  partly  enclosing  the  head;  body 
capable  of  being  rolled  into  a  spiral;  some  tergites  with  strong 
longitudinal  carinae;  a  few  ocelli  at  each  side  of  the  head.  (Super- 
family  STRIARIOIDEA).  (Striaria,  Nearc.) STRIARJIDjE 


762  bulletin:  museum  of  comparative  zoology 

27.  First  four  joints  of  antennae  short,  subequal  in  length;  fifth  much 

longer  and  thicker,  forming  a  club  together  with  the  apical  joints; 
dorsum  tuberculate  or  spinulose,  very  strongly  convex;  legs  short 

and  stout.  (TRACHYZONA)  28 

First  three  joints  of  antennae  increasing  in  length,  the  second  and 
third  each  much  longer  than  the  preceding  joint;  fourth  at  least 
twice  as  long  as  the  first;  legs  long  and  slender.  (XESTO- 
ZONA)    ^ 29 

28.  Body  tuberculate,  pale  in  color;  30  somites.    (Trachysoma,  Hal- 

leinosoma,  Palaearc.)  TRACHYSOMATIDjE 

Body  surface  spinulose,  dark  in  color;  28  somites.  (Chamaeosoma, 
Achrochordum,  Palaearc.) CHAlVLEOSOMATIDiE 

29.  Promentum  present  as  a  separate,  more  or  less  triangular  sclerite 

in  front  of  the  mentum  (Fig.  1102) 30 

Promentum  absent 45 

30.  Hind  gonopod  forming  a  large,  stout,  unjointed  club 31 

Hind  gonopod  never  forming  a  stout,  unjointed  club;  usually  one- 

or  two-jointed,  or  sometimes  more  or  less  like  a  walking  leg,  with 
three  to  six  joints 32 

31.  Sides  of  body  longitudinally  striate;  tergites  without  lateral  expan- 

sions. (Caseya,  Nearc.) CASEYIDiE 

Sides  of  body  not  longitudinally  striate;  anterior  tergites  with 
carinate  lateral  expansions.    (Underwoodia,  Nearc). 

UNDERWOODlID,E 

32.  Hind  gonopod  with  a  long  thread-like  or  flagelliform  process   .  .  .33 
Hind  gonopod  without  such  long  process 34 

33.  Front  gonopod  with  a  filiform  process  like  that  of  the  hind  gono- 

pod; second  pair  of  legs  of  female  with  the  joints  beyond  the 
coxae  vestigial.  (Heteroporatia,  Tessinosoma,  Haploporatia,  Palae- 
arc.)   HETEROPORATlIDiE 

Front  gonopod  without  such  process;  second  pair  of  legs  of  female 
normally  developed,  similar  to  the  other  legs.  (Verhoeffia,  Palae- 
arc.)     VERHCEFFIID^ 

34.  Posterior  pair  of  legs  of  eighth  somite  with  coxal  glands 35 

Posterior  pair  of  legs  of  eighth  somite  without  coxal  glands.  (Fagina, 

Palaearc.)  FAGlNID^ 

35.  Tarsi  of  male  without  papillae 36 

Tarsi  of  third  to  seventh  pairs   of  legs  of  male  furnished   with 

papillae    38 

36.  Hind  gonopods  one-  or  indisdnctly  two-jointed 37 

Hind  gonopods  three-  or  four-jointed.    (Brachychaeteuma,   Scuto- 

gona,  Macrochaeteuma,  Palaearc.)    .     BRACHYCFLETEtMIDiE 

37.  Tracheal  pockets   (the  cavities  next  to  the  spiracles,  leading  into 

the  tracheal  tube)  fused  with  the  sternite  and  not  movable. 
(Anthogona,  Cranogona,  Palaearc.) ANTHOG6NIDiE 
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Tracheal  pockets  not  anchylosed  with  the  sternite,  movable.  (An- 
throleucosoma,  Prodicus,  Palaearc.). 

ANTHROLEUCOSOMATID^ 

38.  Coxae  of  the  front  gonopods  not  forming  a  ring 39 

Coxae  of  the  front  gonopods  partly  fused,  forming  together  a  ring 

which   bears   the   unsegmented,   movable   part   of   the   gonopod. 
(Heterolatzella,  Palmare.)   HETEROLATZELLID.E 

39.  Coxae   of   the   front   gonopods   without   an   elongate,    flagelliform 

process  or  long,  stalked  pencil  of  hairs 40 

Coxae  of  front  gonopods  each  bearing  an  elongate,  flagelliform 
process  or  a  long,  stalked  pencil  of  hairs.  (Neatractosoma, 
Trimerophoron,  Palaearc.) NEATRACTOSOMATIDiE 

40.  Coxae  of  the  second  pair  of  legs  of  the  eighth  segment  without  a 

horn-like  projection  internally;  hind  gonopods  highly  modified, 
wanting  or   one-  to  three-jointed,   rarely   four-jointed,   and   not 

resembling  walking  legs   41 

Coxae  of  second  pair  of  legs  of  the  eighth  segment  with  a  horn-like 
projection  internally;  hind  gonopods  four-  to  six-jointed  and 
with  claw,  retaining  the  appearance  of  walking  legs.  (Pseudo- 
clis,  Palaearc;  Cleidogona,  Am.;  Pseudotremia,  Nearc). 

PSEUDOCLfDIDjE 

41.  Sternite  bearing  the  second  pair  of  legs  of  the  sixth  somite  in  the 

male,  produced  into  a  long,  rod-shaped  process;  coxae  of  front 
gonopods  elongate,  free  or  nearly  so.  (Rothenbuehleria,  Palaearc). 

ROTHENBUEHLERIID^E 
This  sternite  without  rod-shaped  prolongation;  coxae  of  front  gono- 
pods shorter,  not  extending  beyond  the  remainder  of  the  gonopod, 
frequently  fused  together 42 

42.  Coxae  of  the  second  pair  of  legs  of  the  sixth  somite  of  the  male 

elongate;   rounded   inwardly   or   without .  distinct   process   medi- 
ally     _ 43 

Coxae  of  second  pair  of  legs  of  sixth  somite  of  the  male  transverse, 
with  one  or  two  processes  which  extend  to  the  apex  of  the  ster- 
nite. (Attemsia,  Syngonopodium,  Dendromonomeron,  Haasea, 
Palaearc)   ATTEMSUDjE 

43.  Sternite  of  the  front  gonopod   obsolete  or  absent,  never  with  a 

median  process;  the  coxae  firmly  united 44 

Sternite  of  the  front  gonopod  very  large,  bearing  a  long  median 
process;  the  coxae  not  fused  with  one  another.  (Opisthochei- 
ron,  Palaearc)  ' OPISTHOCHEIRIDjE 

44.  Coxae  of  the  front  gonopods  flat,  not  prominent;  hind  gonopods 

two-   to   four-jointed.     (Haplobainosoma,   Broelemanneuma,   His- 

paniosoma,  Palaearc)   HAPLOBAINOSOMATID^E 

Coxae  of  front  gonopods  prominent,  forming  a  simple  or  two-parted 
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elevation.    (Craspedosoma,  Oxydactylon,  Macheiriophoron,  Cera- 
tosoma,  Palaearc.)   CRASPEDOSOMATIDiE 

45.  Coxae  of  the  ninth  pair  of  legs  with  glands;  tarsi  of  the  third  to 

seventh  pairs  of  legs  almost  always  bearing  papillae 46 

Coxae  of  the  ninth  pair  of  legs  without  glands;  tarsi  usually  with- 
out papillae 48 

46.  Body  composed  of  32  somites;  tergites  with  prominent  lateral  ex- 

pansions.   (Diplomaragna,  Syntelopodeuma,  Palaearc). 

DIPLOMARAGNIDiE 

Body  composed  of  28  or  30  somites;  tergites  without  or  with  very 

slight  lateral  expansions 47 

47.  Hind  gonopods  two-jointed;  second  pair  of  legs  on  the  sixth  and 

eighth  somites  modified  into  accessory  gonopods,  not  resembling 
walking    legs.     (Chordeuma,    Chordeumella,    Microchordeuma, 

Orthochordeumella,  Palaearc.)  CHORDEUMIDjE 

Hind  gonopods  three-  to  five-jointed;  second  pair  of  legs  on  the 
sixth  somite  normal,  similar  to  the  other  walking  legs.  (Oro- 
bainosoma,  Brachybainosoma,  Palaearc). 

orobainosomatim; 

48.  First  pair  of  legs  of  the  eighth  somite  highly  modified,  reduced  to 

two-  or  three-jointed  stumps;  vertex  of  male  bearing  one  or  two 
tufts  of  hairs.    (Metopidothrix,  Schedotngona,  Indo-austr.). 

METOPIDOTHRIGID^; 
First  pair  of  legs  of  the  eighth  somite  normal,  not  modified  or  re- 
duced; vertex  of  male  without  tufts  of  hairs.    (Conotyla,  Tri- 
chopetalum,  Zygonopus,  Nearc;  Apodigona,  Neotrop.;  Japano- 
s6ma,  Palaearc.) CONOTYLIDjE 

49.  Promentum  present  as  a  separate  sclerite  in  front  of  the  mentum 

(as  in  Fig.  1102);  ocelli  numerous.    (Superfamily  LYSIOPETA- 

LOIDEA)    50 

Promentum  absent;  one  or  two  ocelli  at  each  side  of  the  head. 
(Figs.  1111,  1112).  (STEMMIULOIDEA).  Stemmiulus,  Pros- 
temmiulus,  Diopsiulus,  Ethiop.) STEMMIULID^E 

50.  Second  pair  of  legs  of  female  completely  formed,  similar  to  the 

other  walking  legs;  tracheal  pockets  of  gonopods  small,  fused 

to  the  gonopod.   (Callipus,  Palaearc.) CALLIPODIDvE 

Second  pair  of  legs  of  female  greatly  reduced,  the  segments  beyond 
the  coxae  not  developed;  tracheal  pockets  of  gonopods  large, 
not  fused  to  the  gonopod 51 

51.  Gonopods   very   long,  slender  and  strongly  bent.     (Dorypetalum, 

Silvestria,  Cyphocallipus,  Dorycallipus,  Palaearc). 

DORYPETALIDjE 
Gonopods   not  noticeably  long,   not  bent.    (Lysiopetalum,  Apfel- 
beckia,  Broelemannia,  Callipodella,  Palaearc). 

lysiopetalim: 
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52.    Stipites  meeting  for  a  distance  along  the  median  line,  separating 
the  promentum  from  the  mentum   (Fig.   1101).    (Superfamily 

JULOIDEA)    53 

Stipites  not  meeting  along  the  median  line,  widely  separated  by 
the  mentum  or  promentum;  promentum  if  present  in  contact 
with  the  mentum 54 


1105 


1107 


\   1H3 


1114 


Figs.  1104-1114.  Diplopoda 


1104. 
1105. 
1106. 
1107. 
1108. 
1109. 
1110. 
1111. 
1112. 
1113. 
1114. 


Diaporus,  gonopod  (Chamberlin)  Spirostreptidae. 

Siphonophora,  anterior  gonopod   (Chamberlin)    Siphonophoridae. 

Siphonophora,  posterior  gonopod   (Chamberlin)   Siphonophoridae. 

Platydesmus,  anterior  and  posterior  ends  of  body  (Chamberlin)  Platydesmidae. 

Gymnostreptus,  gonopods    (Chamberlin)   Spirostreptidae. 

Paraiulus,  posterior  end  of  body  of  male  (Chamberlin)  Blaniulidae. 

Paraiulus,  side  view  of  posterior  end  of  body  of  male  (Chamberlin)  Blaniulidae. 

Prostemmiulus,  gnathochilarium    (Chamberlin)    Stemmiulidae. 

Prostemmiulus,  head  and  first  tergite  (Chamberlin)   Stemmiulidz. 

Orthoporus,  gonopod   (Chamberlin)    Spirostreptida. 

Rhinocricus,  gonopods    (Chamberlin)    Rhinocricidse. 


53.    Both  pairs  of  gonopods  lying  in  cavities;  first  pair  of  legs  of  male 
greatly    reduced;    body    above   usually    with   some    longitudinal 

striation  (Julus)   JtlLIDiE 

Gonopods  free,  not  sunk  in  depressions;  first  pair  of  legs  of  male 
usually   four-   to   six-jointed;   tergites   without   any   longitudinal 
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striation.  (Figs.  1109,  1110).  (Blaniulus,  Chroneiulus,  Palaearc; 
Nopoiulus,  Holarc,  Neotrop.;  Paraiulus,  Am.;  Uroblaniulus, 
Nearc.)    (PARAIULIDAE)   BLANIULID^ 

54.  Promentum  absent;  mentum  large,  triangular,  extending  between 

the  prebasilare  and  stipites  which  it  separates  widely  (Fig.  1103); 
last  joint  of  legs  of  male  generally  padded,  but  not  the  fourth 

or  fifth  joints.   (Superfamily  SPIROBOLOIDEA) 55 

Promentum  present  or  absent;  mentum  surrounded  at  the  sides 
by  the  stipites  which  extend  backwards  and  lie  in  contact  with 
the  prebasilare.    (SPIROSTREPTOMORPHA) 59 

55.  Hind  gonopods  connected  to  each  other  at  base  by  the  sternite  and 

membranes;  pores  of  repugnatorial  glands  usually  opening  on  the 

anterior  portion  of  the  tergites.  (TRIGONIULfDE/E)   56 

Hind  gonopods  not  united  at  base,  sternite  completely  absent;  pores 
of  repugnatorial  glands  almost  always  opening  on  the  posterior 
portion  of  the  tergites.  (SPIROBOLfDE^) 58 

56.  Coxa?  of  hind  gonopods  completely  chitinized 57 

Coxae  of  hind  gonopods  consisting  of  two  rod-shaped  thickenings 

meeting  at  a  right  angle  with  a  membranous  portion  between 
them.  (Trigoniulus,  Eucarlia,  Cherastus,  Ethiop.,  Indoaustr.; 
Mystalides,  Ethiop.,  Malay.;  Allopocockia,  Neotrop.). 

TRIGONIIJLIDjE 

57.  Front   gonopods   short   and   broad.     (Pachybolus,  Ethiop.;   Micro- 

spirobolus,  Caribolus,  Neotrop.;  Trachelomegalus,  Eucentrobolus, 

Malay.)    PACHYBOLID^ 

Front  gonopods  long  and  slender.   (Spirominus,  Pygodon,  Ethiop.). 

SPIROMlMIDyE 

58.  Hind  gonopods  consisting  of  only  a  single  joint,  the  coxa  not  dis- 

tinctly separated  or  vestigial;  first  tergite  more  or  less  narrowed 
laterally.  (Spirobolus,  Holarc;  Tylobolus,  Nearc;  Messicobolus, 
Neotrop.;   Pseudospirobolellus,   Indomal.;    Spirobolellus,   Austro- 

mal.)  SPIROB6LID,E 

Hind  gonopods  distinctly  two-jointed;  first  tergite  broadly  rounded 
at  the  sides.  (Fig.  1114).  (Rhinocricus,  Neotrop.,  Austromal.; 
Polyconoceras,  Dinematocricus,  Austromal.;  Eurhinocricus,  Cubo- 
bolus,  Neotrop.)  RHINOCRfCID^E 

59.  Mentum  broadly  triangular;  its  anterior  angle  lying  far  behind  the 

front  margin  of  the  stipites.    (Superfamily  SPIROSTREPTOI- 

DEA)   60 

Mentum  elongate-triangular,  its  anterior  angle  extending  far  for- 
ward, dividing  the  gnathochilarium  completely  to  its  anterior 
margin;  first  pair  of  legs  of  male  modified.  (Superfamily  CAM- 
BALOIDEA)    62 

60.  Both   sternites   of   the   gonopod-bearing   segment   present,  in   spite 

of  the  atrophy  of  the  hind  gonopods.    (ODONTOPYGfDE^). 
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(Odontopyge,      Haplothysanus,      Prionopetalum,      Spinotarsus, 

Ethiop.)  ODONTOPYGID^ 

Sternite  of  the  posterior  part  of  the  gonopod-bearing  segment  and 
the  gonopod  absent.   (SPIROSTREPTl'DE^) 61 

61.  End  of  the  gonopod  flattened,  almost  always  bearing  on  the  edge 

a  row  of  long,  curved  bristles;  last  somite  without  any  spinose 
projection.  (Figs.  1104,  1108,  1113).  (Spirostreptus,  Gymno- 
streptus,  Diaporus,  Orthoporus,  Scaphiostreptus,  Alloporus,  Neo- 

trop.,  Ethiop.)  SPIROSTRfePTID^E 

End  of  the  gonopod  not  thus  flattened,  without  such  bristles;  anal 
segment  almost  always  with  a  tail-like  projection.  (Harpagophora, 
Ethiop.;  Poratophilus,  Ethiop.,  Neotrop.;  Thyropygus,  Ethiop., 
Indomal;  Rhynchoproctus,  Malay.)  HARPAGOPHORIDiE 

62.  Promentum  present,  separated  from  the  mentum 63 

Promentum  not  separated  from  the  mentum;  repugnatorial  pores 

present  on  the  fifth  somite 65 

63.  Promentum  divided  into  two  halves  by  a  longitudinal  suture.    .64 
Promentum  not  divided  by  a  longitudinal  suture.    (Cambala,  Sami- 

chus,  Austr.;  Nannolene,  Epinannolene,  Neotrop.;  Julomorpha, 
widespr.).  (Including  NANN0L£NID/£  and  EPINANNO- 
L£NID&)   CAMBALID^ 

64.  Repugnatorial   pores    absent   on    the   fifth   somite;    hind   gonopods 

three-jointed;  front  ones  one-jointed,  without  bristles.  (Peri- 
cambala,  Ind.)  PERICAMBALID^ 

Repugnatorial  pores  present  on  the  fifth  somite;  hind  gonopods  want- 
ing, the  front  ones  two-jointed,  the  second  joint  strongly  bristled. 
(Pseudonannolene,  Neotrop.)  PSEUDONANNOLfiNID^E 

65.  Posterior  portion  of  tergites  smooth;  hind  gonopods  absent.    (Phy- 

siostreptus,  Holopodostreptus,  Neotrop.).   PHYSIOSTRfiPTIDiE 

Posterior  portion  of  the  tergites  with  stout  longitudinal  carina:  or 

tubercles;  hind  gonopods  present.   (Cambalopsis,  Cambalomorpha, 

Trachyiulus,  Ind.).     (JRACHYltJLlD/E).   CAMBALOPSID^ 

66.  Sternites  always,  and  pleurites  often,  free,  i.e.  connected  by  mem- 

branes with  the  adjacent  parts 67 

Tergites,  pleurites  and  sternites  completely  coalesced;  body  cylin- 
drical.  (Siphoniulus,  Malay.)   SIPHONIULIM: 

67.  Mentum   and   adjacent  maxillary   sclerites    (gnathochilarium)    con- 

sisting of  a  single  plate  or  of  several  indistinctly  defined  pieces .  .  68 

Gnathochilarium  possessing  most  of  the  parts  typical  of  the  Dip- 

lopoda  (as  in  Fig.  1101).    (Fig.  1107).    (Platydesmus,  N.  Am.; 

Fioria,  Dolistenus,  Palaearc.)  PLATYDfiSMID^l 

68.  One  or  several  ocelli  at  each  side  of  the  head;  body  not  constricted 

on  the  base  of  each  somite 69 

Ocelli  absent;  body  constricted  at  the  base  of  each  somite;  repug- 
natorial pores  opening  on  keels  or  tubercles.    (Figs.  1105,  1106.) 
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(Siphonophora,    Indoaust.,    Ethiop.,    Neotrop.;    Siphonorhinus, 

Malay.,  Neotrop.)   SIPHONOPH6RID^ 

69.  Repugnatorial  pores  opening  on  the  lateral  lobes  of  the  tergites; 
tergites  divided  by  a  median  suture;  head  completely  concealed 
by  the  first  tergite.    (Siphonocryptus,  Malay.). 

SIPHONOCRYPTID^ 

Repugnatorial  pores  opening  on  the  body  of  the  tergites,  far  from 

the  lateral  margin;  tergites  without  median  suture;  head  partly 

free  and  visible.     (Polyzonium,   Orsiboe,   Palaearc;   Siphonotus, 

Austromal.,  Neotrop.;  Burinia,  Ethiop.) POLYZONlIDiE 
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CLASS  CHILOPODA 

Body  long,  comparatively  or  very  narrow,  of  nearly  even  width  and 
dorsoventrally  depressed;  nineteen  or  more,  sometimes  many  more  body 
segments.  Fifteen  or  more  pairs  of  legs,  inserted  at  the  sides  of  the  body 
and  widely  separated  by  sternal  plates;  never  more  than  a  single  pair 
to  any  body  segment;  legs  six-  or  seven-jointed,  with  a  single  apical 
claw,  or  with  a  flagellum  in  Scutigera.  Head  bearing  a  pair  of  long, 
many-jointed  antennae  (14  joints  or  more);  eyes  composed  of  groups  of 
ocelli,  sometimes  massed  to  form  two  apparently  faceted  eyes.  Mandibles 
and  two  pairs  of  maxillae  present;  appendages  of  first  body  segment 
greatly  enlarged,  forming  a  pair  of  large  six-jointed  poison-fangs  (toxi- 
cognaths).  Last  two  pairs  of  legs  often  greatly  modified  and  directed 
backwards.  Respiration  through  spiracles,  the  latter  paired  and  located 
on  the  pleurae  or  unpaired  and  located  along  the  dorsal  line.  Genital 
ducts  usually  opening  on  the  penultimate  body  segment.  A  widespread, 
moderately  large  group,  of  active  carnivorous  habits.    Centipedes. 

The  system  adopted  here  follows  that  of  Attems  in  his  account  of 
"The  Myriopoda  of  South  Africa." 

1.  Nineteen  body  segments  with  fifteen  pairs  of  legs;  not  more  than 

seven  segments  bearing  spiracles,  the  tracheae  not  anastomosing; 
some  of  the  tergites  reduced  so  that  never  more  than  eight  are 
present;  newly  hatched  animals  with  seven  pairs  of  legs.  (Sub- 
class ANAM6RPHA)   2 

Twenty-five  or  more  body  segments  with  21  or  more  pairs  of  legs, 
sometimes  many  more;  nine  or  more  pairs  of  spiracles,  the 
tracheae  anastomosing;  newly  hatched  animals  with  the  full  num- 
ber of  legs  present  in  the  adult.   (Subclass  EPIMORPHA) 6 

2.  Spiracles  unpaired,  seven  in  number;  placed  on  the  middle  dorsal 

line  near  the  posterior  border  of  the  tergites;  eyes  compound, 
with  faceted  surface;  tracheae  not  branched.  (Fig.  1116).  (Order 
SCUTIGEROMORPHA).  (Scutigera,  Thereuonema,  Parascuti- 
gera,  Thereuopoda,  mainly  tropical  or  subtropical). 

SCUTIGfiRIDjE 

Spiracles  paired,  placed  on  the  pleurae  between  the  tergites  and  the 

coxae;  eyes  not  compound;  single  ocelli  or  groups  of  ocelli  or  eyes 

absent;  tracheae  branched.   (Order  LITHOBIOMORPHA) 3 

3.  Tergites   of  the   leg-bearing   segments   alternately   long   and   short, 

except  at  the  middle  of  the  body;  those  corresponding  to  legs 
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2,  4,  6,9,  11  and  13  (not  counting  the  jaws  as  legs)  much  smaller 

than  the  others.    (Suborder  LITHOBIOMORPHIDEA) 4 

Tergites  of  the  leg-bearing  segments  not  noticeably  different  in 
size,  except  the  one  bearing  the  jaws,  which  is  shorter;  in  front  of 
segments  4,  6,  8,  9,  11  and  13  with  a  greatly  reduced,  intercalary 
segment.  (Suborder  CRATEROSTIGMORPHfDEA).  (Cra- 
terostigmus,  Austr.)  CRATEROSTlGMIDiE 

4.  From  one  to  five  of  the  posterior  pairs  of  legs  with  coxal  glands 

opening  by  pores,  legs  usually  spinose;  ocelli,  when  present, 
placed  near  to  the  margin  of  the  head.    (Superfamily  LITHO- 

BIOIDEA)    5 

No  coxal  glands  opening  by  pores;  legs  without  spines;  ocelli 
widely  separated  from  the  margin  of  the  head.  (Superfamily 
CERMATOBIOIDEA).  (Cermatobius,  Ind.)  CERMATOBlID^E 

5.  Tibiae  of  all   legs  without  a  spinose  projection  externally  at  tip. 

(Fig.  1117).  (Lithdbius,  Holarc,  Ethiop.;  Monotarsobius, 
Alokobius,  Polybothrus,  Palmare;  Garibius,  Nearc;  Australobius, 
Palaearc,  Indoaustr.;  Bothropolys,  Holarc,  Austromal.) 

LITHOBlIDiE 

Tibiae  of  legs  11—14  with  a  spinose,  tooth-like  projection  externally 

at    tip.     (Henicops,    Austr.;    Paralamyctes,    Anopsobius,    Neo- 

trop.,  Ethiop.,  Austr.;  Zygethobius,  Am.)  HENICOPIDiE 

6.  Antennae  with  17-20  or  more  joints;  four  ocelli  on  each  side,  or 

more;  21-23  leg-bearing  segments;  9,  10,  11  or  19  pairs  of  spiracles. 

(Order  SCOLOPENDROMORPHA)      7 

Antennae  14-jointed;  ocelli  absent;  31—170  leg-bearing  segments; 
all  leg-bearing  segments  except  the  first  and  last  with  a  pair  of 
spiracles.    (Order  GEOPHILOMORPHA)    8 

7.  Eyes  present,  each  composed  of  a  group  of  four  ocelli;  tarsi  two- 

jointed;  sternites  usually  with  a  pair  of  longitudinal  grooves, 
never  with  a  transverse  groove.  (Fig.  1116)  SCOLOPENDRID^ 

a.  Spiracular  cavity  divided  into  an  inner  and  outer  chamber  by  a 
tripartite  or  tufted  partition.  (Scolopendra,  Chormocephalus, 
tropicopol.;  Campylostigmus,  Malay.;  Asanada,  widespr.; 
Arthrorhabdna,    Am.,    Austr.)  SCOLOPENDRINjE 

Spiracular  cavity  simple,  not  divided.  (Otostigmus,  tropicopol.; 
Rhysidia,  Indoaustr.,  Ethiop.,  Neotrop.;  Alipes,  Ethiop.) 

OTOSTIGMINjE 

Eyes  absent,  or  occasionally  indicated  by  a  pale  spot;  tarsi  of  legs 
1-19  almost  always  one-jointed;  sternites  usually  with  a  single 
median  groove,  never  with  a  pair  of  grooves,  often  with  one 
transverse  groove.    (Fig.   1118)    CRYPTOPIM: 

a.  Twenty -one  pairs  of  legs;  coxopleurae  usually  without  a  spinose 
projection b 
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Twenty-three  pairs  of  legs;  coxopleurae  with  a  spiniform  projection. 
(Scolopocryptops,  Holarc,  Neotrop.;  Otocryptops,  widespr.; 
Newportia,  Neotrop.) SCOLOPOCRYPTOPlN^E 


1115 


1116 


1117 


1121 


1120 

Figs.  1115-1121.    Chilopoda  and  Symphyla 

1115.  Scolopendra  (Newport)  Scolopendridz. 

1116.  Scutigera  (Howard)  Scutigeridae. 

1117.  Monotarsobius.    Lithobiidae. 

1118.  Cryptops,  last  leg  (Chamberlin)  Cryptopidae. 

1119.  Soniphilus,  labrum   (Chamberlin)   Soniphilidse. 

1120.  Suturodes,  labrum    (Chamberlin)   Geophilidse. 

1121.  Scutigerella,  leg  (Ewing)  Scutigerellidss. 


b.    Last  leg-bearing  segment  lengthened,  its  legs  veny  stout.   (Theatops, 

Holarc;  Plutonium,  Palmare.)    THEATOPIN/E 

Last    leg-bearing    segment    of    normal    size.  (Cryptops,    cosmop.; 
Mimops,  widespr.;  Anethops,  Nearc.)    CRYPTOPlNiE 

8.    Mandible  with  several  pectinate  lamellae  and  with  or  without  a 
dentate    lamella     9 
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Margin  of  mandible  simple,  beset  with  one  row  of  teeth;  mandible 

with  or  without  a  dentate  lamella  11 

9.  Mandible  with  one  dentate  lamella  in  addition  to  the  pectinate 
lamellae;  labrum  consisting  of  one  piece;  antennae  short,  thick 
at  base  and  gradually  tapering,  the  basal  joints  with  short  hairs, 
but  without  long  bristles.  (Himantarium,  Palaearc.,  Ethiop.; 
Mesocanthus,  Palaearc.,  Ethiop.,  Indomal.;  Haplophilus, 
Bothriogaster,  Palaearc.)    HIMANTARIIDjE 

Mandible  with  pectinate  lamellae,  but  without  any  dentate  lamella 
in  addition    10 

10.  Labrum   consisting   of  one   piece,   not   especially   broad;   coxae   of 

first  maxillae  completely  fused.  (Orya,  Palaearc;  Orphnaeus, 
tropicopol.;  Ctenorya,  Ethiop.;  Parorya,  Nearc.)  .  ORYID-ZE 
Labrum  tripartite;  one  small  median  tooth  and  two  broad  lateral 
pieces  with  strong  edges  at  the  sides  of  the  cephalic  pleurae; 
coxae  of  first  maxilla!  meeting  at  the  median  suture.  (Mecisto- 
cephalus,  Ethiop.,  Indoaustr.;  Prolammonyx,  Dicellophilus, 
Palaearc;  Arrup,  Nearc;  Tygarrup,  Neotrop.) 

MECISTOCEPHALID,£ 

11.  Mandible    with    one   dentate    lamella;    labrum    consisting   of   one 

piece;  antennae  filiform  or  clavate.  (Schendyla,  Holarc,  Neo- 
trop., Mai.;  Escaryus,  Holarc;  Nannophilus,  Ethiop.,  Neotrop.; 
Ballophilus,  Ethiop.,  Austromal.;  Schendylurus,  Palaearc,  Ethiop., 

Neotrop.)    SCHENDYLID^ 

Mandible  without  a  dentate  lamella   12 

12.  Coxae  of  the  first  maxillae  fused,  each  bearing  a  median  process  and 

a  one-  or  two-jointed  apical  portion 13 

Coxae  of  the  first  maxillae  completely  separated,  bearing  a  conical 
second  joint;  claws  of  anterior  legs  with  a  strong  tooth.  (Neo- 
geophilus,  Evallogeophilus,  Neotrop.)  (Including  AZYGE- 
THID/E)    NEOGEOPHlLID^ 

13.  Labrum  consisting  of  a  single  piece;  antennae  generally  flattened 

at  the  base  and  tapering 14 

Labrum  consisting  of  three  parts,  rarely  more  or  less  fused  (Fig. 
1119),  the  median  piece  sometimes  partially  fused  with  the  lateral 
pieces;  coxae  of  the  last  legs  not  enlarged 15 

14.  Coxae  of  the  last  pair  of  legs  much  enlarged,  extending  forward 

at  the  sides  sometimes  to  the  antepenultimate  leg-bearing  segment; 
paratergites  (one  or  several  "rows  of  small  plates  between  the 
tergites  and  the  row  of  pleurites  that  bear  the  spiracles)  generally 
present.  (Gonibregmatus,  Austromal.;  Eucratonyx,  Indoaustr.; 
Himantosoma,  Indomal.;  Macronicophilus,  Neotrop.) 

GONIBREGMATID^: 
Coxae  of  the  last  pair  of  legs  not  enlarged,  not  extending  in  front 
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of  the   last  leg-bearing   segment;   paratergites   absent.    (Sogona, 

Timpina,  Nearc;  Garrina,  Neotrop.)   SOGONIDiE 

15.  The  median  piece  of  the  labrum,  if  present,  not  fused  with  the 
lateral  pieces;  in  the  middle  the  two  larger  and  ventrally  directed 
teeth  lacking.  (Fig.  1120).  (Geophilus,  widespr.;  Eurytion, 
Ethiop.,  Neotrop.,  Austr.;  Scolioplanes,  Holarc;  Polygonarea, 
Austr.,  Ethiop.;  Aphilodon,  Ethiop.,  Neotrop.;  Henia,  Palaearc; 

Pachymerium,  Holarc,  Neotrop.,  Ethiop.)    GEOPHILID^ 

The  median  piece  of  the  labrum  at  least  partly  fused  with  the  lateral 
ones;  two  larger  teeth  in  the  middle,  directed  more  or  less 
ventrally.    (Fig.  1119).    (Soniphilus,  Poaphilus,  Nearc.) 

SONIPHfLID,E 
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CLASS  SYMPHYLA 

Very  small,  delicate,  elongate  species  with  thin  unpigmented  integu- 
ment. Body  long,  composed  of  fifteen  to  twenty -two  similar  segments; 
twelve  pairs  of  short,  five-jointed  legs.  Mouthparts  consisting  of  a  pair  of 
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mandibles  and  two  pairs  of  maxillae.  Antennae  many-jointed,  the  joints 
short,  more  or  less  moniliform.  Cerci  stout,  lanceolate,  one-jointed  or 
very  indistinctly  annulated.  Respiration  by  tracheae  opening  by  a  single 
pair  of  spiracles  on  the  head.   Usually  in  soil. 

1.  Fifteen  to  seventeen  tergites;  first  pair  of  legs  much  smaller  than 

the  others  2 

Twenty -one  to  twenty-four  tergites;  first  pair  of  legs  almost  as  large 
as  the  others.    (Geophilella,  Ribautiella)       GEOPHILELLIDjE 

2.  An  intercalated  segment  without  legs   present  behind   the  fourth, 

sixth  and  eighth  segments  only;  posterior  margin  of  tergites 
rounded,  the  corners  rarely  angulate;  first  pair  of  legs  fully 
half  as  long  as  the  others.  (Figs.  11,  1121).  (Scutigerella, 
Hanseniella,  Tasmaniella)  SCUTIGERELLIDjE 

An  intercalated  legless  segment  present  behind  segments  four, 
six,  eight,  ten  and  twelve;  posterior  margin  of  tergites  angulate 
laterally;  first  pair  of  legs  usually  imperfect  and  less  than  half 
as  long  as  the  others.  (Scolopendrella,  Scolopendropsis, 
Symphylella)    SCOLOPENDRELLID^E 
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Part  III 
EXTINCT  FAMILIES  OF  INSECTS 

This  section  covers  the  extinct  families  of  both  living  and  extinct 
orders  of  insects.  The  keys  of  these  families  are  intended  to  indicate 
only  some  of  the  more  obvious  taxonomic  differences  involved  and  to 
show  the  pattern  of  classification  currently  in  use.  They  are  not  intended, 
on  the  other  hand,  to  provide  a  means  of  identifying  a  fossil  insect  to 
its  family.  For  this  to  be  possible,  extinct  orders  would  need  to  be 
incorporated  into  the  key  to  living  orders,  and  extinct  families  into  the 
keys  to  living  families.  Such  an  arrangement  is  impractical,  since  those 
characteristics  used  in  the  keys  to  living  families  are  not  usually  pre- 
served in  the  fossils. 

A  major  problem  in  dealing  with  the  fossils  is  the  fragmentary  nature 
of  much  of  the  material  which  has  been  described  and  for  which  families 
have  been  erected.  The  policy  of  establishing  families  "provisionally"  for 
fragmentary  specimens  was  set  by  Handlirsch  and  followed  by  him  for 
many  years,  resulting  in  an  extensive  series  of  nondescript  groups  which 
cannot  be  included  in  keys.  Such  families  are  mentioned,  however,  under 
the  order  to  which  they  apparently  belong;  or  if  their  ordinal  affinities 
are  obscure,  they  are  listed  under  lnsecta  incertae  sedis. 

Forty-four  extinct  orders  of  insects  have  been  erected.  Since  the  concept 
of  any  extinct  category,  whether  an  order  or  a  genus,  is  largely  an 
arbitrary  one,  there  is  much  difference  of  opinion  about  the  number  of 
these  orders  that  warrants  recognition.  Many  have  been  reduced  to 
suborders  or  synonymy  by  their  own  authors;  others  were  only  "pro- 
visionally" established  for  small  fragments  which  did  not  provide 
evidence  for  their  actual  relationships.  The  remaining  extinct  orders  are 
the  controversial  ones,  since  arguments  for  or  against  the  recognition 
of  each  can  be  advanced.  In  the  present  volume  only  ten  extinct  orders 
are  considered  valid.  The  "provisional"  orders  have  been  either  eliminated 
(and  their  families  placed  in  lnsecta  incertae  sedis)  or  included  in  other 
orders.  A  chronological  list  of  extinct  orders,  with  an  indication  of  their 
treatment  here,  is  given  on  p.  778. 

A  table  of  geologic  periods  is  included  for  reference,  with  a  list  of  the 
symbols  used  in  the  keys  to  indicate  geologic  ranges.  The  geologic 
distribution  of  existing  orders  is  given  under  each  order,  including  the 
few  in  which  no  extinct  families  are  known. 
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1.  Palaeodictyoptera  (Goldenberg,  1877),  Cp-Pm. 

2.  Megasecoptera  (Brongniart,  1885),  Cp-Pm. 

3.  Protodonata  (Brongniart,  1885),  Cp-Pm. 

4.  Palceohemiptera   (Handlirsch,    1904),  Pm.   Hemiptera 

5.  Protoblattbidea  (Handlirsch,  1906),  Cp-Pm.  Protorthoptera 

6.  Hadentombidea  (Handlirsch,  1906),  Cp.  Protorthoptera 

7.  Sypharopterbidea  (Handlirsch,  1906),  Cp.  Incertae  sedis 

8.  Mixotermitbidea  (Handlirsch,  1906),  Cp.  Protorthoptera 

9.  Recidbidea  (Handlirsch,  1906),  Cp.  Protorthoptera 

10.  Hapalopterbidea  (Handlirsch,   1906),  Cp.  Protorthoptera 

11.  Protephemerida  (Handlirsch,  1906),  Cp. 

12.  Protohemiptera   (Handlirsch,  1906),  Cp-Pm. 

13.  Protorthoptera  (Handlirsch,  1906),  Cp-Pm. 

14.  Protomecoptera  (Tillyard,  1917),  Tr.  Mecoptera 

15.  Paratrichoptera  (Tillyard,   1919),  Tr.  Trichoptera 

16.  Paramecoptera  (Tillyard,  1919),  Tr.  Mecoptera 

17.  Synarmogbidea  (Handlirsch,   1919),  Cp.  Protorthoptera 

18.  Diaphanopterbidea   (Handlirsch,  1919),  Cp.  Megasecoptera 

19.  Aeroplanoptera  (Tillyard,  1923),  Tr.  Orthoptera 

20.  Protohymenoptera   (Tillyard,   1923),  Pm.  Megasecoptera 

21.  Protocoleoptera  (Tillyard,  1923),  Pm.  Protelytroptera 

22.  Miomoptera  (Martynov,  1927),  Cp-Pm.  Protorthoptera,  Corrodentia,  Protoperlaria 

23.  Protoperlaria  (Tillyard,  1928),  Pm. 

24.  Pnwostitoptera  (Zalessky,  1929),  Pm.  Protorthoptera 

25.  Meganisoptera  (Martynov,  1931),  Cp-Pm.  Protodonata 

26.  Permodonata  (Zalessky,  1931),  Pm.  Odonata 

27.  Protelytroptera  (Tillyard,  1931),  Pm. 

28.  Archodonata  (Martynov,  1932),  Pm.  Incertae  sedis 

29.  Protodiptera  (Tillyard,  1935),  Pm.  Mecoptera 

30.  Hemipsocoptera  (Zalessky,   1937),  Pm.  Hemiptera 

31.  Cnemidolestbidea   (Handlirsch,   1937),  Cp.  Protorthoptera 

32.  Paraplecoptera  (Martynov,  1938),  Pm.  Protorthoptera 

33.  Caloneurodea  (Martynov,  1938),  Cp-Pm. 

34.  Glosselytrodea   (Martynov,  1938),  Pm. 

35.  Protocicddida   (Haupt,  1941),  Cp-Pm.  Protorthoptera,  Incertae  sedis 

36.  Protofulgorida  (Haupt,  1941),  Cp-Pm.  Protorthoptera,  Incertae  sedis 

37.  Archeehymenoptera  (Haupt,  1941),  Cp.  Palaeodictyoptera,  Incertae  sedis 

38.  Palceohymenoptera  (Haupt,  1941),  Cp.  Megasecoptera 

39.  Hemiodonata  (Zalessky,  1943),  Pm.  Palaeodictyoptera 

40.  Perielytrbdea  (Zalessky,  1943),  Pm.  Incertae  sedis 

41.  Anisdxia  (Forbes,  1943),  Cp.  Palaeodictyoptera 

42. .  Permodictyoptera  (Zalessky,  1944),  Pm.  Incertae  sedis 

43.  Aphelophlebia  (Pierce,  1945),  T.  Plectoptera 

44.  Breyeridea   (Haupt,   1949),  Cp.  Palaeodictyoptera 

Chronological  List  of  Extinct  Orders  of  Insects.  The  orders  printed  in  boldface  are 
accepted  as  valid  in  this  volume;  others  are  included  elsewhere  as  indicated.  An 
explanation  of  abbreviations  is  given  on  page  779. 


CLASSIFICATION   OF   INSECTS 


779 


PERIOD 

APPROXIMATE   TIME 
(iN  MILLIONS  OF  YEARS) 

ERA 

DURATION 
OF  PERIOD 

SINCE 

BEGINNING  OF 

PERIOD 

Cenozoic 

Quaternary 

1 

1 

(Age  of  mammals  and  man) 

Tertiary 

69 

70 

Mesozoic 
(Age  of  reptiles) 

Cretaceous 

50 

120 

Jurassic 

35 

155 

Triassic 

35 

190 

Permian 

25 

215 

Paleozoic 

Carboniferous  1  T 

I  Lower 

35 
50 

250 
300 

(Age  of  invertebrates  and 

Devonian 

50 

350 

primitive  vertebrates) 

Silurian 

40 

390 

Ordovician 

90 

480 

Cambrian 

70 

550 

Table  of  Geologic  Periods.  The  following  symbols  are  used  in  the  keys:  Cp, 
Upper  Carboniferous  (Pennsylvanian);  Pm,  Permian;  Tr,  Triassic;  J,  Jurassic;  K,  Cre- 
taceous; T,  Tertiary;  Q,  Quaternary;  R,  Recent. 
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CONSPECTUS  OF  THE  EXTINCT  FAMILIES  OF  INSECTA 

Subclass  APTERYGOTA 

Order  PROTURA  (No  fossil  record) 
Order  THYSANURA  (Tr  —  Recent) 

(Triassomachilidae) 
Order  ENTOTROPHI  (T  — Recent) 

(No  extinct  families) 
Order  COLLEMBOLA  (K  or  T  — Recent) 
(Protentomobryidae) 
Subclass  PTERYGOTA 

Order  PALiEODICTYOPTERA  (Cp  —  Pm) 

(Dictyoneuridae,  Paoliidae,  Syntonopteridae,  Protagrionidae,  Calver- 
tiellidae,  Fouqueidae,   Breyeriidae,  ThesoneuridaeJ,   Lamprotiliidae, 
Polycreagridae,    Spilapteridae,    Apopappidae,    Eubleptidae,    Homo- 
thetidae,  Permoneuridae,  Rochlingiidas) 
Order  MEGASECOPTERA  (Cp  —  Pm) 
Suborder  Eumegasecoptera 

(Brodiidae,        Aspidothoracidae,        Bardohymenidae,        Foririidae, 
Protohymenidae,      Scytohymenidae,     Sphecopteridae,     Mischop- 
teridae,  Ischnoptilidae,  Corydaloididae) 
Suborder  Paramegasecoptera 

(Elmoidae,    Diaphanopteridae,    Martynoviidae,    Asthenohymenidae, 
Bia  rmohymenidae) 
Incertae  sedis 

(Rhaphidiopsidae,      Prochoropteridae,      Kufojidae,      Parabrodiidae, 
Carbonopteridae,  Campylopteridae,  Aspidohymenidae) 
Order  PROTEPHEMERIDA  (Cp) 

(Triplosobidae) 
Order  PLECTOPTERA  (Pm  —  Recent) 
Suborder  Permoplectoptera 

(Protereismatidae,  Misthodotidae,  Doteridae) 
Suborder  Euplectoptera 
(Mesephemeridae) 
Order  PROTODONATA  (Cp  —  Pm) 

(Erasipteridae,  Paralogidae,  Meganeuridae) 
Order  ODONATA  (Pm  —  Recent) 
Suborder  Protozygoptera 

(Kennedyidae,  Permolestidae) 
Suborder  Archizygoptera 

(Protomyrmeleontidae) 
Suborder  Protanisoptera 

(Ditaxineuridse,  Polytaxineuridae) 
Suborder  Anisozygoptera 

(Tarsophlebiidae,  Stenophlebiidae,  Heterophlebiidae,  Progonophle- 
biidae,  Liassophlebiidae,  Archithemistidae,  Sieblosiidae) 
Suborder  Zygoptera 

(Permagrionidae,    Zacalliddae) 
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Suborder  Anisoptera 

(Liassogomphidae) 
Incertae  sedis 

(Mesophlebiidas,  Eosagrionidse,  Steleopteridae,  Camptotaxineuridae) 
Order  PROTOHEMIPTERA  (Cp  —  Pm) 

(Eugereonidae,  Homoiopteridae,  Lithomanteidae) 
Order  PROTOPERLARIA  (Pm) 

(Lemmatophoridae) 
Order  PLECOPTERA  (Pm  —  Recent) 

(Hypoperlidae) 
Order  PROTORTHOPTERA  (Cp  —  Pm) 

(Stenoneuridae,  Epideigmatidae,  Narkemidae,  Ischnoneuridae, 
Spanioderidae,  Homoedictyida;,  Bfattinopsidae,  Euryptilonidae, 
Stereopteridae,  Protokollariidae,  Adeloneuridae,  Cacurgidae, 
Probnisidae,  Protembiidae,  Chelopteridae,  Liomopteridae, 
Palaeocixiidae,  Atactophlebiidae,  Demopteridae,  Phenopteridae, 
Ideliidae,  Sthenaropodidae,  GEdischiidae,  Adiphlebiidae,  Aeto- 
phlebiidae,  Anhomalophlebiidae,  Anthracothremmidae,  Api- 
thanidae,  Asyncritidae,  Climaconeuridae,  Cymenophlebiidae, 
Emphylopteridae,  Epimasticidas,  Eucanidae,  Gerapompidae, 
Geraridae,  Hadentomidae,  Hapalopteridae,  Kliveriidae,  Mixoter- 
mitidae,  Nemuropsidae,  Omalidae,  Pachytylopsidae,  Permocap- 
niidae,  Permotermopsidae,  Prostenoneuridae,  Protophasmatidae, 
Prototetdgidae,  Rachimentomidae,  Reculidae,  Roomeriidae, 
Stenoneurellidae,  Stenoneuritidae,  Strephoneuridae,  Sylvaphle- 
biidac,  Sylviodidae,  Synarmogidae,  Tcholmanvissiidae  and 
Thoronysidae) 
Order  BLATTARIA  (Cp  — Recent) 

(Archimylacridae,    Spiloblattinidae,    Mylacridae,    Pteridomylacridae, 
Pseudomylacridae,  Cainoblattinidae) 
Order  CALONEURODEA  (Cp  —  Pm) 

(Caloneuridae,  Synomaloptilidae,  Euthygrammidae,  Permobiellidae, 
Paleuthygrammidae,  PFeisiogrammidae,  Anomalogrammidae) 
Order  ORTHOPTERA  (Tr  —  Recent) 
Suborder  Manteodea 

(Triassomanteidas) 
Suborder  Grylloblattodea  (No  fossil  record) 
Suborder  Saltatoria 

(Locustopsidae,  Elcanidae,  Mesotitanidae,   Bintoniellidae) 
Suborder  Phasmatodea 

(Necrophasmatidae,  Chresmodidae,  ^Erophasmatidae,  ^Eroplanidae) 
Order  GLOSSELYTRODEA  (Pm) 

(Jurinidae,  Glosselytridae) 
Order  PROTELYTROPTERA  (Pm) 

(Elytroneuridae,  Megelytridae,  Blattelytridae,  Protelytridae,  Archely- 
tridae,  Protocoleidae,  Permofulgoridae) 
Order  DERMAPTERA  (J  —  Recent) 

(Protodiplatyidae) 
Order  EMBIODEA  (T  —  Recent) 
(No  exdnct  families) 
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Order  ISOPTERA  (T  — Recent) 

(No  extinct  families) 
Order  CORRODENTIA  (Pm  —  Recent) 

(Permembiidae,      Palaeomanteidae,      Delopteridae,      Zygopsocidae, 
Martynopsocidas,  Permopsocidae,  Dichentomidae,  Archipsyllidae, 
Lophioneuridae,  Zoropsocidae,  Asienthomidae) 
Order  ZORAPTERA  (No  fossil  record) 
Order  MALLOPHAGA  (No  fossil  record) 
Order  THYSANOPTERA  (Pm  — Recent) 

(Permothripidae,  Mesothripidae) 
Order  HEMIPTERA  (Pm  —  Recent) 
Suborder  Homoptera 

(Archescytinidae,  Protopsyllidae,  Ipsviciidae,  Pereboriidae,  Coleoscy- 
tidae,  Mesogereonidae,  Paleontinidae,  Prosbolopsidae,  Prosbolidae, 
Scytinopteridae) 
Suborder  Heteroptera 
(Paraknightiidae) 
Order  ANOPLURA  (Q  —  Recent) 

(No  extinct  families) 
Order  NEUROPTERA  (Pm  — Recent) 
Suborder  Sialodea 

(Archisialidae,  Permosialidae) 
Suborder  Raphidiodea 

(Permoraphidiidae,  Mesoraphidiidae) 
Suborder  Planipennia 

(Permoberothidae,  Mesochrysopidae,  Nymphitidae,  Prohemerobiidae, 
Permosisyridae,  Palaemerobiidae,  Permithonidae,  Kalligrammids, 
Solenoptilidae,  Epigambriidae) 
Order  MECOPTERA  (Pm  — Recent) 

(Platychoristidae,  Anormochoristidae,  Belmontiidae,  Permotipulidac, 
Pseudopolycentropodidae,      Orthophlebiidae,      Archipanorpidae, 
Dobbertinidae,    Mesopsychida;,    Triassopsychidae,    Tillyarditidae) 
Order  TRICHOPTERA  (J  —  Recent) 

(Prosepididontidae,  Necrotauliidae) 
Order  LEPIDOPTERA  (T  —  Recent) 

(No  extinct  families) 
Order  DIPTERA  (J  — Recent) 
Suborder  Nematocera 

(Protobibionidae,    Protoscatopsidae,    Pleciomimidae,    Protopleciidae, 
Pleciofungivoridae,     Paraxymiidae,    Eopleciidae,     Architipulidae, 
Eoptychopteridae,   Protorhyphidae. 
Suborder  Brachycera 

Division  ORTHORRHAPHA 

(Protocyrtidae) 
Division  CYCLORRHAPHA 
(Archiphoridae) 
Order  SIPHONAPTERA  (T  — Recent) 

(No  extinct  families) 
Order  COLEOPTERA   (Pm  — Recent) 
Suborder  Adephaga 
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(Tshekardocoleidae,       Permocupidae,       Sojanocoleidae,       Permor- 
rhaphidae) 
Suborder  Polyphaga 

(Permophilidae,  Permosynidae,  Curculiopsidae) 
Order  STREPSIPTERA  (T  —  Recent) 

(No  extinct  families) 
Order  HYMENOPTERA  (J  —  Recent) 
Suborder  Chalastogastra 

(Anaxyelidae,  Paroryssidae,  Myrmiciidae) 
Suborder  Clistogastra 

(Serphitidae,  Pelecinopteridae,  Ephialtitidae) 
Incertas  sedis  (ordinal  position  doubtful) 

(yEnigmatodidae,  Ampelipteridas,  Anorthoneuridae,  Archaeoptilidae, 
Archaeoptilitidae,  Bardapteridae,  Chaulioditidae,  Cheliphlebiidae, 
Coseliidae,  Cryptoveniidae,  Eohymenidae,  Heolidae,  Hyper- 
megethidae,  Ideloblattidae,  Laspeyresiellidae,  Mecynopteridae, 
Megagnathidae,  Metropatidae,  Orthocostidae,  Perielytridae,  Per- 
moneuridae,  Permothemidas,  Protermidae,  Pruvostitidae,  Ptero- 
nidiidae,  Schuchertiellidae,  Strephoneuridae,  Stygnidae,  Sycop- 
teridae,  Sylvaellidae,  Sypharopteridae,  Tillyardiellidae,  Tomiidae, 
Tshorkuphlebiidae,  Uralotermitidae,  Xenoneuridae) 


KEY  TO  EXTINCT  ORDERS 

Palaeopterous  insects,  resting  with  wings  outstretched,  not  folded 
over  abdomen,  or  if  wings  are  folded  over  abdomen  (some 
Megasecoptera),  the  cerci  are  longer  than  entire  body 2 

Neopterous  insects,  resting  with  wings  folded  over  abdomen;  cerci 
not  longer  than  the  abdomen  6 

Wings  with  a  complete  set  of  main  veins,  showing  alternation  of 
convexities  and  concavities    3 

Wings  lacking  two  main  veins  (posterior  media,  MP,  and  anterior 
cubitus,  CuA).    (Including  MEGAN1SOPTERA) 

(Cp-Pm)   PROTODONATA 

Mouth-parts  mandibulate  or  without  a  conspicuous  haustellate 
beak 4 

Mouth-parts  haustellate,  with  a  prominent  beak.  (PSEUDO- 
HEM 1PTERA)  (Cp-Pm)  PROTOHEMfPTERA 

Wings  with  a  fine  archedictyon  or  with  reticulated,  irregular  cross- 
veins.  (Including  HEMIODONATA,  ANISAXIA,  PERMO- 
DICTY6PTERA,  BREYERIDEA,  ARCHA1HYMEN6PTERA, 
part)    (Cp-Pm)  PALiEODICTYOPTERA 

Wings  with  distinct  cross-veins,  not  irregular  or  reticulate   5 

Median  caudal  filament  present (Cp)  PROTEPHEMERIDA 

Median  caudal  filament  absent.  (Including  PROTOHYMEN- 
6PTERA,  DIAPHANOPTEROIDEA,  PALMOHYMEN- 
6PTERA)    (Cp-Pm)    MEGASECOPTERA 
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6.  Fore  wing  distinctly  tegminous  or  elytrous   7 

Fore  wing  membranous   9 

7.  Fore   wing  with   a   conspicuous   precostal   area,   and   submarginal 

veins   (subcosta,  Sc,  and  posterior  cubitus,  CuP)   following  the 

distal  half  of  wing  margin (Pm-J)  GLOSSELYTR6DEA 

Fore  wing  at  most  with  a  small  precostal  area,  and  with  no 
submarginal  veins  as  above  8 

8.  Fore  wing  elytrous,  with  reduced  and  weak  venation;  anal  area  of 

hind  wing  much  larger  than  the  remigium.   (Including  PROTO- 

C0LE6PTERA)     (Pm)    PROTELYTROPTERA 

Fore  wing  tegminous,  with  normally  developed  venation;  anal 
area  of  hind  wing  much  smaller  than  remigium.  (Including 
PROTOBLATTOIDEA,  PRUV0STIT6PTERA,  MIXOTER- 
MITOIDEA,  SYNARMOGdIDEA,  HAPALOPTERdlDEA, 
HADENTOMdIDEA,  RECULOIDEA,  CNEMIDOLEST- 
6IDEA,  PARAPLEC6PTERA,  M10M6PTERA,  part,  PROTO- 
CICADIDA,  part,  PROTOFULGORIDA,  part). 

(Cp-Pm)  PROTORTH6PTERA,  part 

9.  Fore  and  hind  wings  similar  in  shape  and  venation. 

(Cp-Pm)  CALONEUR6DEA 
Hind  wing  with  a  much  larger  anal  area  than  the  fore  wing,  and 

with  more  anal  veins   10 

10.  Prothoracic  paranotal  lobes  of  adults  always  present  and  independent 
of  each  other;  anal  area  of  hind  wing  with  not  more  than  six 
veins;  nymphs  aquatic,  with  swimming  legs.  (Including 
MIOM6PTERA,  part)  (Pm)  PROTOPERLARIA 

Prothoracic  paranotal  lobes  of  adults,  when  present,  fused  together; 
anal  area  of  hind  wing  with  several  more  than  six  veins;  nymphs 
terrestrial.  (See  couplet  8).  (Cp-Pm)  PROTORTHOPTERA,  part 

ORDER  PALiEODICTYOPTERA 

(Including    ANISAXIA,    ARCHAiHYMENdPTERA,    part, 
PERMODICTY6PTERA,    BREYERIDEA,    HEMIODONATA) 

Small  to  medium-sized  palaeopterous  insects,  related  to  the  Plectoptera. 
Head  small,  antennae  setaceous;  mouth-parts  presumably  mandibulate; 
prothorax  with  a  pair  of  membranous  paranotal  lobes,  independent  of 
each  other;  legs  slender,  homonomous.  Wings  membranous;  hind  wing 
similar  to  fore  wing  or  with  a  larger  anal  lobe;  all  main  veins  present  in 
both  wings;  archedictyon  or  weak  cross-veins  present.  Abdomen  slender, 
terminating  in  a  pair  of  conspicuous  cerci.  Immature  stages  unknown; 
metamorphosis  presumably  incomplete.  Geological  range:  Upper 
Carboniferous  to  Upper  Permian. 

Nineteen  families  are  sufficiently  well  known  to  be  included  in  a  key; 
five   others    (Apopappidae,   Eubleptidae,    Homothetidae,    Permoneuridae, 
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Rochlingiidae   (Scepasmidae)),  all  from  Carboniferous  strata,  appear  to 
be  Palaeodictyoptera  but  are  very  incompletely  known. 

1.    Archedictyon  present  over  nearly  all  of  the  wing  surface  2 

Archedictyon  absent  or  confined  to  a  small  part  of  wing  surface  .  .  3 


CuP 

1126 

Figs.  1122-1126.    Palaeodictyoptera  and  Protephemerida. 

1122.  Stenodictya,  Dictyoneuridae.    Sc,  subcosta;  Rl,  radius;  Rs,  radial  sector;  MA 

anterior  media;  MP,  posterior  media;  CuA,  anterior  cubitus;  CuP,  posterior 
cubitus;  1A,  first  anal. 

1123.  Lithoneura,  fore  wing  (Carpenter),  Syntonopteridae. 

1124.  Thesoneura,  fore  wing  (Carpenter),  Thesoneuridae. 

1125.  Homaloneura,  fore  wing,  Spilapteridae. 

1126.  Triplosoba,  fore  wing,  Triplosobidae   (Protephemerida). 

2.  Fore    and    hind    wings    nearly    identical    in    shape    and    venation. 

(Dictyoneura,  Stenodictya  (Fig.  1122),  Microdictya).  (In- 
cluding PER0MAPTERIDA1,  SAARLANDlIDAl,  COCKEREL- 
LIELLIDA1,  ARCH A1MEG  APT  ILIDM) 

(Cp)  DICTYONECJRIDjE 
Hind  wings  with  a  much  broader  anal  area  than  the  fore  wings. 

(Cp)  PAOLIIDiE 

3.  Intercalary  veins  present.    (Syntonoptera,  Lithoneura  (Fig.  1123)) 

(Cp)  SYNTONOPTfiRIDiE 
Intercalary  veins  absent 4 

4.  Anastomosis  of  at  least  two  main  veins  present 5 

No  anastomosis  of  main  veins 6 
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5.  MA  anastomosed  with  Rs;  Sc  terminating  on  costa.    (PROTAG- 

RlIDA?)  (Cp)  PROTAGRIONHXE 

CuA  anastomosed  with  M;  Sc  terminating  on  radius 

(Pm)  CALVERTIELLID.E 

6.  Cross-veins  straight  and  very  dense  over  nearly  all  of  wing  area. 

(Including  RHABDOPTlLID/E)   (Cp)  FOUQUEIM) 

Cross-veins  widely  spaced  and  usually  irregular  7 

7.  Sc  terminating  on  radius  (Cp)  BREYERlID^E 

Sc  terminating  on  costal  margin 8 

8.  Radial  sector  branched  dichotomously    9 

Radial  sector  branched  pectinately   10 

9.  Hind  wing  slender,  tapering.   (Thesoneura  (Fig.  1124)) 

(Cp)  THESONEURID,E 

Hind  wing  broad,  apex  blunt (Cp)  LAMPROTILIID^ 

10.    Subcosta  terminating  about  two-thirds  of  wing  length  from  base 

(Cp)  POLYCREAGRIM 
Subcosta  terminating  near  apex  of  wing.    (Dunbaria,  Spilaptera, 
Homaloneura  (Fig.   1125),  Compsoneura).    (Including     DUN- 
BARlIDAz,  DOROPTER1DA1,  GRAPHIPTILIDM) 

(Cp-Pm)  SPILAPTERID.E 


ORDER  PROTEPHEMERIDA 

Insects  of  moderate  size,  related  to  the  Palaeodictyoptera  and 
Plectoptera.  Head  small,  body  slender;  cerci  and  median  filament  present; 
wings  homonomous  or  nearly  so;  subcosta  long;  radial  sector  arising 
from  the  radius  near  wing  base;  anterior  media,  anterior  cubitus  and 
posterior  cubitus  not  forked;  radial  sector  and  posterior  media  branched 
and  with  intercalary  veins;  cross-veins  numerous.  Immature  stages  un- 
known, but  metamorphosis  presumably  incomplete.  Geological  range: 
Upper  Carboniferous. 

This  order  is  known  only  by  the  family  Triplosobidse,  consisting  of 
one  species  (Fig.  1126).  It  appears  to  be  more  or  less  intermediate 
between  the  Palaeodictyoptera  and  the  true  may-flies. 


ORDER  MEGASECOPTERA 

(Including  DIAPHANOPTEROIDEA,  PROTOHYMENdPTERA, 
PALAEOHYMEN6PTERA  ) 

Medium-sized  to  large  insects;  wings  equal  or  subequal  with  nearly 
identical  venation;  all  main  longitudinal  veins  present,  forming  an  alter- 
nation of  convexities  and  concavities.  Head  small;  antennae  setaceous,  of 
moderate  length;  pronotal  lobes  absent;  legs  usually  slender,  sometimes 
robust;  three  tarsal  segments  in  Asthenohymenidse,  unknown  in  other 
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families;  abdomen  slender;  cerci  at  least  as  long  as  body;  caudal  filament 
absent.  Metamorphosis  incomplete.  Geological  range:  Upper  Carbonif- 
erous to  Upper  Permian. 

This  order  appears  to  be  related  to  the  Palaeodictyoptera  and  Plectoptera. 
The  body  structure  is  best  known  in  the  Asthenohymenidae,  which  are 
much  more  specialized  than  the  Carboniferous  species.  Immature  stages, 
known  only  in  Brodiidas,  are  typical  nymphs,  with  external  wing  buds. 
Adults  of  some  families,  comprising  the  suborder  Eumegasecoptera,  were 
unable  to  flex  their  wings  over  the  body  when  resting;  this  is  shown  by 
their  invariable  occurrence  with  outstretched  wings.  Some  others,  the 
Paramegasecoptera,  are  found  with  wings  flexed  over  the  abdomen. 
This  wing  flexing  probably  originated  independently  of  that  in  the  true 
neopterous  insects,  and  may  have  involved  a  very  different  mechanism. 

The  following  key  includes  the  most  important  families  of  the  order. 
Several  others  (Raphidiopsidae,  Prochoropteridae,  Kulojidae,  Parabrodiidae, 
Carbonopteridx,  Campylopteridae  and  Aspidohymenidae)  have  been 
established,  but  they  are  so  unsatisfactorily  known  that  they  cannot  be 
included  in  the  key. 

1.  Wings  outstretched  at  rest;  radius  straight  or  nearly  so  in  proximal 

part  of  wing;  cross-veins  usually  forming  rows,  only  occasionally 
evenly  distributed  over  wing;  stem  of  cubitus  and  base  of  anterior 
cubitus  usually  remote  from  radius,  never  forming  an  angle 
divided  by  stem  of  media.  (Suborder  EUMEGASECOPTERA)  2 
Wings  held  over  abdomen  at  rest;  radius  with  a  more  or  less  distinct 
bend  not  far  from  wing  base;  cross-veins  distributed  irregularly 
over  wing,  never  forming  distinct  rows;  stem  of  cubitus  and  base 
of  anterior  cubitus  contiguous  with  stem  of  radius,  the  angle 
thus  formed  divided  by  stem  of  media  (when  present  as  an 
independent  vein).   (Suborder  PARAMEGASEC6PTERA)  .  .11 

2.  Radial  sector  (Rs)  and  anterior  media  (MA)  independent   3 

Radial  sector  and  anterior  media  anastomosed  at  least  for  a  short 

distance 6 

3.  Cross-veins  numerous,  evenly  distributed  over  wing,  not  forming 

definite    rows    4 

Cross-veins  few,  arranged  to  form  at  least  one  definite  row 5 

4.  Wings  distinctly  petiolate (Cp)  BRODlID/E 

Wings  not  petiolate.    (Aspidothorax  (Fig.  1130)). 

(Cp)  ASPIDOTHORACID^E 

5.  Subcosta   and   radius   crowded   close   to   costal   margin;   cross-veins 

straight.    (Calohymen,  Sylvohymen) 

(Pm)  BARDOHYMfiNID^ 

Subcosta  and  radius  remote  from  each  other  and  costal  margin;  most 

cross-veins    sigmoidal    (Cp)    FORIRlIDiE 

6.  Subcosta  and  radius  crowded  together  and  close  to  costal  margin  .7 
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Subcosta   and   radius    remote    from   each   other   and   from    costal 
margin    8 

7.  Several  cross-veins  present.  (Permohymen,  Protohymen  (Fig.  1134)) 

(Pm)  PROTOHYMfiNIDiE 
Cross-veins  nearly  absent (Pm)  SCYTOHYMENID.E 

8.  Posterior  media  and  anterior  cubitus  not  anastomosed  9 

Posterior  media  and  anterior  cubitus  anastomosed 10 

9.  One  complete  row  of  cross-veins.    (Cyclocelis,  Sphecoptera   (Fig. 

1131)) (Cp)  SPHECOPTERIDiE 

Two  or  three  rows  of  cross-veins.    (Psilothorax,  Mischoptera  (Fig. 
1129))    (Cp)   mischopterim; 

10.  One  row  of  cross-veins  (Cp)  ISCHNOPTILID^ 

Three  rows  of  cross-veins.  (Corydaloides  (Fig.  1133)). 

(Cp)  CORYDALdIDID,E 

11.  Radial  sector  and  anterior  media  independent.    (Parelmoa   (Fig. 

1128),  Pseudelmoa)    (Pm)   ELMdIM: 

Radial  sector  and  anterior  media  with  some  anastomosis   12 


Figs.  1127-1130.  Megasecoptera. 

1127.  Asthenohymen  (Carpenter)  Asthenohymenidae. 

1128.  Parelmoa,  fore  wing  (Carpenter)  Elmoidae. 

1129.  Mischoptera,  fore  wing  (Carpenter)  Mischopteridi. 

1130.  Aspidothorax,  fore  wing  (Carpenter)  Aspidothoracidae. 
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Figs.  1131-1136.  Megasecoptera  and  Protohemiptera. 

1131.  Sphecoptera,  fore  wing  (Carpenter)  Sphecopteridae. 

1132.  Eumartynovia,  fore  wing  (Carpenter)  Martynoviidse. 

1133.  Corydaloides,  fore  wing  (Carpenter)  Corydaloididse. 

1134.  Protohymen,  fore  wing  (Carpenter)   Protohymenidae. 

1135.  Diaphanoptera,  fore  wing,  Diaphanopteridac. 

1136.  Eugereon  (Lameere,  after  Dohrn)  Eugereonidac  (Protohemiptera). 

12.  Posterior    media    (MP)    with    several    branches.     (Diaphanoptera 

(Fig.  1135)).    (Including  DIAPHANOPTERtTIDAl) 

(cP)  diaphanopterim; 

Posterior  media  unbranched    13 

13.  Stem  of  media  independent  of  anterior  cubitus.    (Eumartynovia 

(Fig.  1132),  Phaneroneura)   (Pm)  MARTYNOVIID^ 

Stem  of  media  anastomosed  with  part  of  CuA  14 

14.  Proximal  part  of  wing  much  narrower  than  middle  part.   (Astheno- 

hymen  (Fig.  1127))  (Pm)  ASTHENOHYMENID^ 

Proximal  part  of  wing  about  as  wide  as  middle  part. 

(Pm)  biarmohymenim: 


ORDER  PROTODONATA 

(Including  MEGANIS6PTERA) 

Large  to  very  large  predaceous  insects,  resembling  anisopterous 
Odonata,  some  (Meganeurinae)  having  a  wing-expanse  of  750  mm. 
Head   relatively    small,   with   conspicuous   eyes   and   large   mandibles; 
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thoracic  segments  oblique,  as  in  Odonata;  legs  spiny;  abdomen  long  and 
slender;  male  with  terminal  claspers.  Fore  and  hind  wings  hyaline, 
with  similar  venation,  but  the  hind  wing  having  a  broader  anal  area; 
posterior  media  (MP)  and  anterior  cubitus  (CuA)  absent  or  obsolescent; 
nodus,  pterostigma  and  true  arculus  absent.  Immature  stages  unknown, 
but  metamorphosis  was  presumably  incomplete.  Geological  range: 
Upper  Carboniferous  to  Upper  Permian.  An  incomplete  wing  (Reisia) 
from  the  Triassic  of  Germany  appears  to  belong  to  the  order  but  its 
assignment  will  remain  questionable  until  more  of  the  insect  is  known. 

1.  Cross-veins   relatively   few   in   number,   forming  only   a   few  cells 

(Erasipteron)     (Cp)    ERASIPTERID.E 

Cross-veins  very  numerous,  forming  numerous  small  cells 2 

2.  Subcosta   short,  merging   with   costal   margin   at  about   mid-wing; 

R2  -+-  3  and  R4  -f-  5  widely  divergent  after  origin.    (Oligotypus 

(Fig.    1137),   Paralogus)    (Cp-Pm)    PARALOGISE 

Subcosta  long,  extending  nearly  to  the  apex  of  the  wing;  R2  +  3 
and  R4  +  5  diverge  very  gradually  .  (Cp-Pm)  MEGANEURID^ 

a.    Precostal  space  long,  extending  nearly  to  mid-wing.    (Meganeura, 

Meganeuropsis)    (Cp-Pm)    MEGANEURIN^ 

Precostal  space  short,  at  most  extending  one-fourth   wing   length 
from  the  base.    (Typus  (Fig.  1138),  Meganeurula) 

(Cp-Pm)  TYPING 


ORDER  PROTOHEMIPTERA 

( PSEUD  OHEMIPTERA ) 

Large  palaeopterous  insects,  related  to  the  Palaeodictyoptera,  but  having 
haustellate  mouth-parts.  Head  small  and  narrow,  with  a  prominent 
beak;  labial  and  maxillary  palps  present;  eyes  small;  thorax  robust, 
abdomen  slender;  cerci  long.  Fore  and  hind  wings  hyaline,  nearly 
homonomous;  all  main  longitudinal  veins  present.  Immature  stages 
unknown,  metamorphosis  presumably  incomplete.  Upper  Carboniferous 
to  Lower  Permian. 

1.  Wings  with  a  conspicuous  archedictyon,  without  distinct  cross-veins. 

(Eugereon  (Fig.  1136)).    (Including  MEGAPTlLlD/E) 

(Cp-Pm)  EUGEREONID^ 
Wings  with  distinct  cross-veins,  no  archedictyon 2 

2.  Radial  sector  (Rs)  with  not  more  than  six  branches;  CuA  forked. 

(Homoioptera).    (Including  LITHOPTlLIDAi). 

(Cp)  HOMOIOPTERIDiE 
Radial  sector  with  10  or  more  branches;  CuA  unbranched.   (Includ- 
ing LYCOCtRClDM)  (Cp)  LITHOMANTEID^ 
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Figs.  1137-1140.    Protodonata  and  Protoperlaria. 

1137.  Oligotypus,  fore  wing  (Carpenter)  Paralogidae  (Protodonata). 

1138.  Typus,  fore  wing  (Carpenter)  Meganeuridae  (Protodonata). 

1139.  Lemmatophora  (Carpenter)  Lemmatophoridae  (Protoperlaria). 

1140.  Nymph  of  Lemmatophoridae  (Carpenter)   (Protoperlaria). 
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ORDER  PROTOPERLARIA 

(Including  M10M6PTERA,  part) 

Small  or  medium-sized  insects,  related  to  the  Plecoptera.  Head  rela- 
tively small,  eyes  large,  antennae  long  and  multisegmental.  Prothorax 
with  prominent  paranotal  lobes,  distinctly  membranous  and  independent 
of  each  other.  Pterothorax  broad;  wings  membranous,  the  hind  wing  hav- 
ing an  enlarged  and  folded  anal  area;  in  the  hind  wing  the  radial  sector 
is  anastomosed  with  the  anterior  media.  Legs  slender,  sometimes  tenuate, 
with  five  tarsal  segments,  the  hind  legs  being  somewhat  longer  than 
the  others.  Abdomen  broad,  terminating  in  prominent  cerci.  Nymphs 
aquatic,  with  lateral  abdominal  gills  and  swimming  legs.  Geological 
range:  Lower  Permian. 

At  present  this  order  includes  only  the  single  family  Lemmatophoridae, 
represented  by  several  genera  in  the  Wellington  Formation  of  Kansas 
and  Oklahoma  (Figs.  1139,  1140). 

ORDER  PROTORTHOPTERA 

(Including  PROTOBLATTOIDEA;  MIXOTERMITOlDEA;  HADEN- 

'  TOMOIDEA;   HAPALOPTERdlDEA;   PRUVOST1T6PTERA; 

RECULOIDEA,    SYNARMOGOIDEA;    PARAPLEC6PTERA; 

CNEMIDOLESTOIDEA;  PROTOFULGORIDA,  part;  PRO- 

TOC1CAD1DA,  part;  MIOMOPTERA,  part) 

Small  to  large  insects,  related  to  the  Orthoptera  (s.L),  Blattaria  and 
Protoperlaria.  Head  hypognathous,  antennae  long  and  multisegmented; 
pronotal  lobes  either  membranous  or  coriaceous,  usually  expanded  to 
form  a  pronotal  shield;  abdomen  with  conspicuous  cerci;  legs  variously 
modified,  either  cursorial  or  saltatorial,  usually  with  five  tarsal  segments. 
Fore  wings  membranous  or  coriaceous,  often  with  delicate  covering  of 
microtrichia;  hind  wing  with  an  expanded  anal  area.  Metamorphosis 
incomplete,  though  nymphal  forms  are  little  known.  Geological  range: 
Upper  Carboniferous  to  Upper  Permian. 

Our  conception  of  this  group  is  very  vague.  Certain  families  merge 
with  representatives  of  other  orders  (as  Protoperlaria,  Blattaria  and 
Orthoptera),  and  up  to  the  present  time  efforts  to  define  the  order  have 
proven  unsatisfactory.  So,  too,  have  the  attempts  to  divide  the  order  into 
subordinal  categories.  The  following  key  includes  those  families  which 
are  well  enough  known  to  be  presented  in  this  way;  it  does  not  include 
the  following  families,  which  are  based  on  fragmentary  material,  but 
which  are  referable  to  the  order:  Adiphlebiidae,  Aetophlebiidae,  Anhoma- 
lophlebiidae,  Anthracothremmidae,  Apithanida?,  Asyncritidae,  Climaco- 
neuridae,  Cymenophlebiidae,  Emphylopteridae,  Epimasticidae,  Eucanidae, 
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Gerapompidae,  Geraridae,  Hadentomidae,  Hapalopteridae,  Kliveriidae, 
Mixotermitidae,  Nemuropsidae,  Omalidae,  Pachytylopsidae,  Permocapni- 
idae,  Permotermopsidae,  Prostenoneuridae,  Protophasmatidx,  Prototettigi- 
dae,  Rachimentomidx,  Reculidae,  Roomeriidae,  Stenoneurellidae,  Steno- 
neuritidae,  Strephoneuridae,  Sylvaphlebiidae,  Sylviodidae,  Synarmogidae, 
Tcholmanvissiidae  and  Thoronysidae. 


1142 


1143 


1141 
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1144 

Figs.  1141-1144.    Protelytroptera  and  Glosselytrodea. 

1141.  Protelytron  (Carpenter)  ProtelytridaJ. 

1142.  Parablattelytron,  elytron   (Carpenter)   Blattelytridae. 

1143.  Elytroneura,  fore  wing  (Carpenter)  Elytroneurida:. 

1144.  Jurina,  fore  wing  (Martynov)  Jurinidae  (Glosselytrodea). 


1 .  Precostal  space  present  in  fore  wing 2 

Precostal  space  absent  in  fore  wing 3 

2.  Precostal  area  forming  a  prominent  bulge;  hind  legs  modified  for 

jumping.      (CEdischia).      (Including     HOMALOPHLEBlIDtf, 

PRUV0ST1TID&)  (Cp-Pm)  CEDISCHilD^E 

Precostal   area  small,   not  forming  a   prominent  bulge;   hind   legs 
cursorial.    (Archaeacridites  (Fig.  1152),  Sthenaropoda). 

(Cp)  STHENAROP6DID,E 

3.  Subcosta  terminating  on  Rl 4 

Subcosta  terminating  on  costal  margin 8 

4.  Cross-veins  reticulate  over  most  of  fore  wing. 

(Cp)  STENONEtJRID^E 
Cross-veins  simple  over  most  of  wing 5 
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1163 


1161 


Figs.  1145-1153.   Protorthoptera 

1145.  Liomopterum  (Carpenter)  Liomopteridae. 

1146.  Protembia,  fore  wing  (Carpenter)  Protembiidz. 

1147.  Chelopterum,  fore  wing  (Carpenter)  Chelopterids. 

1148.  Probnis,  fore  wing  (Carpenter)  Probnisidae. 

1149.  Demopterum,  fore  wing  (Carpenter)  Demopteridas. 

1150.  Stereopterum,  fore  wing  (Carpenter)   Stereopterida:. 

1151.  Sindon,  fore  wing,  Blattinopsidae. 

1152.  Archaeacridites,  fore  wing,  Sthenaropodidz. 

1153.  Palaeocixius,  fore  wing,  Palaeocixiidae. 
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5.  Anal  furrow  strongly  arched (Cp)  EPIDEIGMATIDiE 

Anal  furrow  nearly  straight 6 

6.  Wings  broad,  with  wide  costal  area (Cp)  NARKEMIDiE 

Wings  narrow,  with  narrow  costal  area 7 

7.  Branches  of  posterior  cubitus  (CuP)  directed  along  wing  axis.    (In- 

cluding  ANTHRACOPTiLlD/E,    CNEMIDOLESTIDA1,   EO- 

BLATTlDAi)   (Cp)  ISCHNONEURID,E 

Branches  of  CuP  directed  posteriorly (Cp)  SPANIODERIDjE 

8.  All  cross-veins  finely  reticulate,  forming  an  archedictyon  over  most 

of  wing (Pm)  HOMCEDICTYID^E 

No  archedictyon  present  9 

9.  Some  anastomosis  of  main  veins  present 10 

No  anastomosis  of  main  veins 15 

10.  Media  (M)  or  its  anterior  branch  anastomosed  with  Rs.    (Sindon 

(Fig.  1151),  Blattinopsis).  (Including  ORYCTOBLATT1NID/E, 
FAYOLIELLIDAi,  KLEBSlELLlDAi) . 

(Cp-Pm)  BLATTINOPSID^ 
No  anastomosis  of  M  or  its  branches  with  radial  sector  (Rs);  an- 
terior cubitus   (CuA)   anastomosed  with  M  or  posterior  media 
(MP)    11 

11.  CuA  anastomosed  with  stem  of  M 12 

CuA  anastomosed  with  posterior  branch  of  M  (MP)  only 13 

12.  Cross-veins  absent  or  nearly  so  between  branches  of  M  and  CuA. 

(Pm)  EURYPTILONID^E 

Cross-veins  well  developed  between  branches  of  M  and  of  CuA. 

(Stereopterum  (Fig.  1150))   (Pm)  STEREOPTERIMl 

13.  Costal  area  very  narrow (Cp)  PROTOKOLLARlID^ 

Costal  area  distinctly  broad 14 

14.  Radius  (Rl)  unbranched  distally  (Cp)  ADELONEURIDiE 

Rl  branched  distally  (Cp)  CACURGIDiE 

15.  Radial  sector  unbranched.   (Probnis  (Fig.  1148)). 

(Pm)  PROBNfSIDiE 
Radial  sector  at  least  forked 16 

16.  Terminal  branches  of  Rs,  MA  and  MP  margined  with  faint  lines. 

(Protembia  (Fig.  1146)).   {TELACTINOPTERYG1DAI). 

(Pm)  PROTEMBIID^E 
Terminal  branches  of  Rs,  MA  and  MP  without  such  lines 17 

17.  Most  cross-veins  between  Rl  and  Rs  reticulate  20 

Little  or  no  reticulation  between  Rl  and  Rs  18 

18.  Cross-veins  between  Rl  and  Rs  conspicuously  slanted.  (Chelopterum 

(Fig.  1147))  (Pm)  CHELOPTERID^E 

Cross-veins  between  Rl  and  Rs  more  or  less  at  right  angles  to  these 
veins    19 
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19.  Costal  margin  of  fore  wing  markedly  convex.   (Liomopterum  (Fig. 

1145))  (Pm)  LIOMOPTERID^E 

Costal  margin  of  fore  wing  straight  or  nearly  so. 

(Cp)  paljEocixiim: 

20.  Cross-veins  in  distal  third  of  wing  (excepting  those  between  Rl  and 

Rs)  not  reticulate  21 

Cross-veins  in  distal  third  of  wing  reticulate 22 

21.  MP  branched  almost  to  origin  of  MA. 

(Pm)  ATACTOPHLEBIIDjE 
MP  branched  to  only  half  its  length.    (Demopterum  (Fig.  1149)). 

(Pm)  DEMOPTERID^E 

22.  MA   unbranched.     (Including    CAMPTONEURITIDA?)    (LEPl- 

IDM) (Pm)  PHENOPTERIDjE 

MA  deeply  forked.    (Including  KHOSARIDA1). 

(Pm)  IDELiID,E 


ORDER  CALONEURODEA 

Small  to  large  insects,  related  to  the  Protorthoptera  and  Orthoptera. 
Head  hypognathous,  of  moderate  size,  antennae  long  and  slender;  pro- 
notal  lobes  absent;  abdomen  slender  with  a  pair  of  short  cerci;  legs 
cursorial,  slender,  often  tenuous,  the  posterior  pair  much  longer  than 
the  others.  Wings  membranous  and  homonomous,  there  being  no  en- 
larged anal  area  in  the  hind  wing;  cross-veins  numerous  and  strongly 
developed.  Metamorphosis  unknown,  presumably  like  that  of  Orthop- 
tera. Geological  range:  Upper  Carboniferous  to  Upper  Permian. 

1.  Four   and   veins    present.     (Caloneura   (Fig.    1154)).     (Including 

STHENAROCERlDAi)  (Cp)  CALONEURIDiE 

Less  than  four  anal  veins  present 2 

2.  Anterior  cubitus  (CuA)  and  posterior  cubitus  (CuP)  anastomosed 

for  part  of  their  lengths (Pm)  SYNOMALOPTfLID^E 

CuA  and  CuP  independent 3 

3.  CuP  and  first  anal  vein  (1A)  close  together,  CuA  and  CuP  remote. 

(Pm)  EUTHYGRAMMIDiE 

CuA  and  CuP  close  together  for  most  of  their  lengths,  CuP  and  1A 

remote    4 

4.  CuA  and  CuP  widely  divergent  at  wing  margin;  cross-veins  strongly 

convex.   (Permobiella  (Fig.  1155))   .  .  (Pm)  PERMOBIELLHXE 

CuA  and  CuP  not  widely  divergent  at  wing  margin;  cross-veins  not 

markedly  convex   5 

5.  Third  anal  vein  (3A)  long,  extending  to  at  least  one  quarter  wing- 

length  from  base  of  wing.    (Paleuthygramma  (Fig.  1156),  Aspi- 

doneura) (Pm)  PALEUTHYGRAMMIDyE 

3  A  very  short  or  absent 6 
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6.    Subcosta  (Sc)  long,  extending  well  beyond  mid-wing. 

(Pm)  pleisiogrammim: 

Sc  short,  ending  before  mid-wing.  (Pm)  ANOMALOGRAMMIDjE 

ORDER  GLOSSELYTR6DEA 

Small  insects  related  to  the  Caloneurodea.  Head  small,  antennae  long; 
fore  wings  tegminous;  precostal  area  prominent;  subcosta  long,  meeting 
with  the  posterior  cubitus  distally  to  form  a  compound  submarginal 


Figs.  1154-1156.    Caloneurodea 

1154.  Caloneura,  fore  wing  (Carpenter)  Caloneuridae. 

1155.  Permobiella,  fore  wing  (Carpenter)  Permobiellidae. 

1156.  Paleuthygramma,  fore   (A)   and  hind   (B)   wings   (Carpenter)   Paleuthygram- 

midae. 
vein.  Cross-veins  numerous,  usually  reticulate  in  the  precostal  and  anal 
areas.  Hind  wings  unknown.  Immature  stages  also  unknown,  but  meta- 
morphosis presumably  incomplete.    Geological  range:   Upper  Permian 
to  Jurassic.  j        I 

1.    Precostal   area  of  fore   wing   with   a  submarginal   vein   along   the 

anterior  border.   (Jurina  (Fig.  1144)) (Pm-J)  JURfNID^E 

Precostal  area  without  such  a  submarginal  vein. 

(Pm)  GLOSSELYTRID.E 

ORDER  PROTELYTR6PTERA 

(PR0T0C0LE6PTERA) 

Small  insects,  related  to  the  Dermaptera  and  Blattaria.  Head  small 
but  broad;  eyes  prominent,  convex;  antennae  short  and  thick,  multiseg- 
mental;  legs  robust,  spiny,  with  five  tarsal  segments;  fore  wings  typically 
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modified  to  form  convex  elytra  (rarely  flattened)  with  a  true  venation; 
hind  wings  longer  and  broader  than  fore  wings,  the  expanded  anal  area 
having  longitudinal  and  transverse  folds;  abdomen  broad,  terminating  in 
a  pair  of  short  cerci.  Immature  stages  unknown;  metamorphosis  pre- 
sumably incomplete.  Geological  range:  Upper  and  Lower  Permian.  The 
Protocoleidae  and  Permofulgoridae  were  originally  placed  in  the  order 
Protocoleoptera;  they  now  appear  to  be  protelytropterous  ( Tilly ard, 
1931),  but  are  too  little  known  to  be  included  in  the  key  to  families. 

1.  Posterior  sutural  margin  of  fore  wing  (elytron)  absent 2 

Posterior  sutural  margin  of  fore  wing  present 3 

2.  Fore  wing  nearly   flat;   media   (M)   and   anterior  cubitus    (Cul) 

anastomosed  proximally.    (Elytroneura  (Fig.  1143)). 

(Pm)  ELYTRONEtJRIM; 

Fore  wing  convex,  forming   a  true  elytron;   media  and   anterior 

cubitus  independent (Pm)  MEGELYTRIM: 

3.  Radial  sector  (Rs)  absent  in  elytron.   (Permelytron,  Parablattelytron 

(Fig.  1142)).   (Including  PERMEL9TR1D/E). 

(Pm)  BLATTELYTRIDyE 
Radial  sector  present  in  fore  wing 4 

4.  Anterior  cubitus   unbranched.    (Protelytron   (Fig.   1141),  Uralely- 

tron)  (Pm)  PROTELYTRID^ 

Anterior  cubitus  with  three  branches     .    (Pm)  ARCHELYTRIDiE 
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Sur  un  representant  d'un  nouveau  ordre  des  hemiodonates  de 
Permien  de  l'Oural.  Moskov.  Obshch.  Isp.  Prirody.  Otd.  Biol.  B.,  51, 
pp.  63-70  (1946). 

ORDER  COLLEMBOLA 

The  only  extinct  family  known  is  Protentomobryidae  (Fig.  1157) 
from  Canadian  amber  of  uncertain  age  (Cretaceous  or  early  Tertiary). 
The  family  is  characterized  by  having  a  furcula  which  is  not  differen- 
tiated into  manubrium,   dentes   and   mucrones.    Fragments  of   minute 


1157 


1158 


Figs.  1157-1158.    Collembola  and  Thysanura 

1157.  Protentomobrya  (Folsom)  Protentomobryidae  (Collembola). 

1158.  Triassomachilis    (Sharov)    Triassomachilidae    (Thysanura). 

arthropods  (Rhyniella),  from  Devonian  deposits  of  Scotland,  have  been 
referred  to  the  Collembola,  but  their  systematic  position  is  problematical. 

ORDER  ENTOTROPHI 

No  extinct  families  are  known.  Representatives  of  all  three  living 
families  have  been  described  from  late  Tertiary  deposits  of  Arizona. 

ORDER  THYSANURA 

The  only  extinct  family  is  the  Triassomachilidae  (Fig.  1158),  from 
the  Triassic  beds  of  Russia.  The  other  fossil  representatives  of  the  order, 
belonging  to  the  Lepismatidae  and  Machilidae,  occur  in  the  Baltic  amber. 

LITERATURE  ON  COLLEMBOLA,  ENTOTROPHI  and  THYSANURA  — 

EXTINCT  FAMILIES 

Folsom,  J.  W.  Collembola.   In  Insects  and  Arachnida  from  Canadian  Amber. 
Univ.  Toronto  Stud.,  Geol.  Ser.  No.  40,  pp.  14-17  (1937). 
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Scourfield,  D.  J.  The  Oldest  Known  Fossil  Insect.  Proc.  Linn.  Soc.  London, 
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ORDER  PLECTOPTERA 

(Including  APHELOPHLEBIA) 

Six  extinct  families  of  may-flies  have  been  described,  but  one  of  these 
(Ephemeropsidae,  Cretaceous)  is  known  only  from  fragments.  Nymphs, 
presumably  Permoplectoptera,  have  been  found  in  several  Permian  de- 
posits. The  oldest  known  members  of  the  order  are  from  Lower 
Permian  rocks  in  Kansas.  The  family  Aphelophlebodidae  (early  Ter- 
tiary) is  based  on  a  minute  fragment  of  a  may -fly  wing  and  cannot  be 
included  in  the  key. 

1.  Fore  and  hind  wings  alike  or  very  nearly  so.    (Suborder  PER- 

MOPLECTOPTERA, Pm)  2 

Hind  wing  much  smaller  than  fore  wing.  (Suborder  EUPLEC- 
TOPTERA,  Pm-R,  with  only  one  extinct  family,  having  the 
hind  wing  about  two-thirds  as  long  as  fore  wing). 

(J)  MESEPHEMERID^ 

2.  Costal  brace  small  and  weak (Pm)  DOTERIDjE 

Costal  brace  well  developed 3 

3.  CuA  with  a  long  triad.  (Protereisma  (Fig.  1159)). 

(Pm)  PROTEREISMATID,E 
CuA  with  a  very  short  triad  at  most   .  .    (Pm)  MISTHODOTID^ 
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ORDER  ODONATA 

Twenty-four  extinct  families  of  this  order  are  sufficiently  well-known 
to  be  assigned  to  suborders  and  to  be  included  in  the  following  key.  The 
families  Mesophlebiidae,  Eosagrionidae,  Steleopteridae  and  Camptotax- 
ineuridae,  though  apparently  odonate,  are  too  incompletely  known  for  in- 
clusion.  The  first  record  of  the  order  is  in  Lower  Permian  rocks. 

1.  Nodus  absent   2 

Nodus  present 4 

2.  At  least  two  antenodals  present;  postnodals  few  in  number;  number 

of  cross-veins  relatively  small.   (Suborder  PROTOZYG6PTERA, 

Pm)    3 

Antenodals  absent;  postnodals  numerous;  number  of  cross-veins  rela- 
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Figs.  1159-1163.    Plectoptera  and  Odonata. 


1159.  Protereisma,  hind  wing  (Carpenter),  Protereismatidae   (Plectoptera). 

1160.  Kennedya,  wing  (Carpenter),  Kennedyidae  (Odonata). 

1161.  Ditaxineura,  fore  wing   (Carpenter),  Ditaxineuridae   (Odonata). 

1162.  Tarsophlebia,  base  of  fore  wing  (Carpenter),  Tarsophlebiidae  (Odonata). 

1163.  Protomyrmeleon,  wing   (Martynov),  Protomyrmeleontidae    (Odonata). 


tively  large.  (Suborder  ARCHIZYGOPTERA).  (Protomyr- 
meleon (Fig.  1163).    (Including  TRIASSAGRI6NIDAE). 

(Tr-J)  PROTOMYRMELEONTID^ 

3.  No  nodal  veinlets  aligned  below  end  of  Sc;  1A  short,  terminating 

below  end  of  Sc.  (Kennedya  (Fig.  1160)). 

(Pm)  KENNEDYID.E 
Nodal  veinlets  aligned  obliquely  below  end  of  Sc;  1A  long,  extend- 
ing at  least  to  middle  of  wing,  (Permolestes).   (Including  PERE- 
PALLAGIDM)  (Pm)  PERMOLfiSTID^ 

4.  Precostal  area  well  developed,  with  an  oblique  brace-vein  extending 

from  the  end  of  the  precostal  area  to  the  radius;  stem  Rs  +  M 
nearly  parallel  to  wing  axis.  (Suborder  PROTANIS6PTERA, 
Pm)    5 
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Precostal  area  obsolescent,  oblique  brace-vein  absent;  stem  Rs  +  M 
oblique   6 

5.  Basal  remnant  of  CuA  present;  antenodals  few;  cross-veins  in  distal 

part  of  wing  arranged  in  two  gradate  series.    (Ditaxineura  (Fig. 

1161))   (Pm)  DITAXINEURIDjE 

Basal  remnant  of  CuA  absent;  antenodals  numerous;  cross-veins  in 
distal  part  of  wing  irregularly  arranged.  (Including  PHOL1DOP- 
TIL6NID&,  PERM&SCHNID&). 

(Pm)  polytaxineurim; 

6.  Wings  never  petiolate;  discoidal  cell  of  fore  wing  subdivided  into 

a  triangle  and  supratriangle.    (Suborder  ANISOPTERA,  J-R, 
only  one  extinct  family).   {GOMPHITID/E). 

(J)  LIASSOGOMPHIDiE 

Wings  petiolate,  subpetiolate,  or  non-petiolate;  discoidal  cell  of  fore 

wing  not  subdivided  into  triangles 7 

7.  Discoidal  cell  similarly  formed  in  fore  and  hind  wings.    (Suborder 

ZYGOPTERA,  Pm-R)   8 

Discoidal  cell  differing  in  form  in  fore  and  hind  wings.  (Suborder 
ANISOZYGOPTERA,  J-R)  9 

8.  Two  antenodals;  discoidal  cell  open.   (Permagrion). 

(Pm)  PERMAGRIONID^E 
At  least  ten  antenodals;  discoidal  cell  closed.    (Zacallites). 

(T)  ZACALLfTID,E 

9.  Anterio-distal  angle  of  discoidal  cell  of  hind  wing  obtuse 10 

Anterio-distal  angle  of  discoidal  cell  of  hind  wing  acute 12 

10.  Nodus  well  proximal  to  the  middle  of  costal  margin. 

(T)  SIEBLOSIID.E 
Nodus  at  middle  of  costal  margin 11 

11.  Discoidal  cell  incomplete  (open)  in  fore  wing.   (Tarsophlebia,  (Fig. 

1162))  (J)  TARSOPHLEBIIDjE 

Discoidal  cell  closed  in  fore  wing.    (Including  ISOPHLEBlID/E). 

(J)  STENOPHLEBIID^E 

12.  Discoidal  cell  of  hind  wing  a  simple  quadrilateral,  undivided  ....  13 
Discoidal  cell  of  hind  wing  divided  by  a  strut  into  a  supratriangle 

and  triangle (J)  HETEROPHLEBilD^ 

13.  Wings  of  medium  size  (30-40  mm.  long);  subnodus  placed  slightly 

distad  from  the  nodus;  M2  arising  far  distad  from  subnodus. 

(J)  PROGONOPHLEBIID.E 
Wings  of  large  size  (55-75  mm.);  subnodus  below  nodus;  M2  aris- 
ing very  close  to  subnodus 14 

14.  Costal  space  crossed  by  only  two  hypertrophied  antenodals,  one  on 

each  side  of  arculus,  with  a  third  weaker  one  occasionally  at 

extreme  base (J)  LIASSOPHLEBilD^ 

Costal  space  covered  by  a  complete  set  of  unspecialized  antenodals. 
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(Including     PETROPHLEBlIDsE,     SOLENOTHEMlSTID/E, 
CAMPTEROPHLEBlIDrf)    (J)  ARCHITHEMID^E 

LITERATURE   ON   ODONATA  —  EXTINCT   FAMILIES 

Carpenter,  F.  M.  The  Lower  Permian  Insects  of  Kansas.  Part  2.  The  Orders 

Palaeodictyoptera,  Protodonata  and  Odonata.    American  Journ.  Sci.,  (5) 

21,  pp.  97-139  (1931). 
Cowley,  J.   Descriptions  of  Some  Genera  of  Fossil  Odonata.   Proc.  Roy.  Ent. 

Soc.  London  (B),  11,  pp.  63-78  (1942). 
Fraser,  F.  C.   Note  on  the  Classification  of  Zacallites  balli  Cockerell  (Upper 

Eocene).   Proc.  Roy.  Ent.  Soc.  London  (B),  9,  pp.  62-64,  2  figs.  (1940). 
Hagen,  H.  A.  Zwei  Libellen  aus  der  Braunkohle  von  Sieblos.  Palaeontogr.,  5, 

pp.  121-124,  1  pi.  (1858). 
Die  Neuroptera  des  lithographischen  Schiefers  in  Bayern.  Palaeontogr., 

15,  pp.  1-40,  4  pis.  (1866). 
Till  yard,  R.  J.    The  British  Liassic  Dragonflies   (Odonata).    Fossil  Insects, 

No.  1.   British  Mus.  (Nat.  Hist.).   38  pp.,  5  pis.  (1925). 
Tillyard,  R.  J.  and  Fraser,  F.  C.    A  Reclassification  of  the  Order  Odonata. 

Based  on  Some  New  Interpretations  of  the  Venation  of  the  Dragonfly 

Wing.  Austral.  Zool.,  9,  pp.  125-396  (1938). 

ORDER  PLEC6PTERA 

The  only  extinct  family  of  this  order  is  the  Hypoperlidae  (Fig.  1168) 
from  the  Upper  Permian  of  Russia.  This  differs  from  existing  families 
of  the  order  chiefly  by  having  Rs  arising  near  the  base  of  the  wing, 
instead  of  near  mid-wing.  The  living  family  Eustheniidae  is  recorded 
from  the  Upper  Permian  rocks  of  Australia,  Taeniopterygidae  from  the 
Jurassic  beds  of  Turkestan,  and  other  living  families  from  the  early 
Tertiary  deposits  (Baltic  amber). 

LITERATURE    ON    PLECOPTERA  —  EXTINCT   FAMILIES 

Martynov,  A.  V.    Permian  Fossil  Insects  of  North-East  Europe.    Rev.  Mus. 

Geol.  Acad.  Sci.   URSS,  4,  pp.  57-59  (1928). 
Liassic  Insects  from  Shurab  and  Kisyl-Kiya.  Trav.  Inst.  Paleontol.  Acad. 

Sci.  URSS,  7(1),  pp.  158-160,  8  figs.  (1937). 
Tillyard,  R.  J.  Upper  Permian  Insects  of  New  South  Wales.  V.  The  Order 

Perlaria  or  Stone-flies.  Proc.  Linn.  Soc.  N.  S.  W.,  60,  pp.  385-391  (1935). 
Zalessky,  G.  M.   A  New  Plecopteron  from  the  Permian  Depositions  of  the 

Ural.  C.  R.  Acad.  Sci.  URSS,  60,  pp.  1041-1043,  2  figs.  (1948). 

ORDER  BLATTARIA 

The  classification  of  the  fossil  roaches  is  made  difficult  by  our  limited 
knowledge  of  their  structure.  Most  specimens  consist  of  isolated  tegmina, 
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the  venation  of  which  is  highly  variable.  The  following  key,  utilizing 
the  tegminous  venation,  is  based  on  the  evolutionary  changes  that  seem 
to  have  taken  place  since  the  group  first  appeared  in  the  Middle  Pennsyl- 
vanian  (Upper  Carboniferous)  period.  Two  families,  Pteridomylacridae 
and  Pseudomylacridae  (both  Pennsylvanian),  each  based  on  a  small  frag- 
ment, are  not  included  in  the  key;  nor  is  the  Cainoblattinidx,  based  on  a 
poorly  preserved  specimen  in  amber  from  China. 

1.    Subcosta  distinct  and  well  developed,  extending  at  least  as  far  as 
mid- wing  (usually  beyond),  with  forked  veinlets;  radius  forked 


2 A   CuP 


CuA 
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Figs.  1164-1167.    Blattaria. 


Archimylacris,  fore  wing  (Pruvost),  Archimylacridae. 
Syscioblatta,  fore  wing  (Handlirsch),  Spiloblattinidae. 
Triassoblatta,  fore  wing  (Tillyard),  Mylacridae. 


1167.    Rhipidoblatta,  fore  wing  (Handlirsch),  Mylacridae. 


dichotomously,  Rl  forming  as  conspicuous  a  part  of  the  radial 
system  as  Rs;  media  forking  at  mid-wing  or  further  distally. 
(Archimylacris   (Fig.   1164)).    (PAL/EOBLATTID/E). 

(Cp-Pm)  ARCHIMYLACRID^E 

Sc  either  a  distinct  vein  or  appearing  as  a  branch  of  the  radial 
system,  usually  ending  before  mid-wing,  radius  not  forked 
dichotomously,  appearing  merely  as  the  most  anterior  branch  of 
Rs;  media  forking  at  or  before  mid-wing 2 

Sc  a  distinct  vein,  ending  at  mid-wing  or  slightly  beyond,  almost 
always  with  simple,  pectinate  veinlets;  media  forking  near  mid- 
wing;  all  branches  of  M  directed  posteriorly,  forming  a  distinct 
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medio-cubital  field,  extending  nearly  in  a  straight  line  obliquely. 
(Spiloblattina,  Permoblattina,  Syscioblatta  (Fig.  1165)). 

(Cp-Pm)  SPILOBLATTfNID^ 
Sc  rarely  distinct,  usually  appearing  as  a  branch  of  the  radial  system, 
and  ending  before  mid-wing;  subcostal  veinlets  (when  present) 
few  in  number  and  not  pectinately  arranged;  media  forking  be- 
fore mid-wing,  usually  in  proximal  quarter  of  wing;  a  medio- 
cubital  field  (when  present)  curved  or  arched.  (Mylacris,  Meso- 
blattina,  Rhipidoblattina  (Fig.  1167),  Triassoblatta  (Fig.  1166)). 
(Including  MESOBLATTINIDAI,  DIECHOBLATT1N1DAE, 
POROBLATT1NID/E,  NEOMYLACRIDAz,  IDIOMYLACRI- 
D/E,  NEORTHOBLATTINIDA1,  OTTWEILERlID/E,  HEMl- 
MYLACRIDA?)  (Cp-J)  MYLACRID.E 

LITERATURE    ON    BLATT ARIA  —  EXTINCT   FAMILIES 

Guthorl,  P.   Neue  Beitrage  zur  Insekten-Fauna  des  Saar-Carbons.    Sencken- 

bergiana,  18,  pp.  82-112,  4  pis.,  18  figs.  (1936). 
Handlirsch,  A.  Die  fossilen  Insekten  und  die  Phylogenie  der  rezenten  Formen. 
Handb.  Pakeontor.  u.  Zook,  pp.  181-301;  350-385;  427-435;  526-540; 
662  (1906-08). 

Beitrage  zur  Kenntnis  der  palaeozoischen  Blattarien.    Sb.  Akad.  Wiss. 
Wien,  Math.-naturwiss.  Kk,  129,  pp.  431-461,  8  figs.  (1920). 
Ping,  C.  On  a  Blattoid  Insect  in  the  Fushun  Amber.    Bull.  Geol.  Soc.  China, 

11,  pp.  205-207.  (1932). 
Pruvost,  P.   La  faune  continentale  du  terrain  houiller  du  Nord  de  la  France. 

Mem.  Carte  Geol.  France,  pp.  130-247.  Paris  (1919). 
Tillyard,  R.  J.   Kansas  Permian  Insects.  Part  20.  The  Cockroaches,  or  Order 
Blattaria.    Parts  I,  II.    American  Journ.  Sci.,  34,  pp.  169-202,   17  figs.; 
pp.  249-276,  11  figs.  (1937). 


ORDER  ORTH6PTERA 

SUBORDER  SALTAT6RIA 

Several  extinct  families  of  saltatorial  Orthoptera  have  been  described, 
the  earliest  record  of  the  suborder  being  in  Triassic  rocks.1  Five  of  these 
(Isfaropteridae,  Aboilidae,  Haglidae,  Pamphagopsidae  and  Geinitziidae,  all 
Jurassic)  are  best  included  in  the  living  family  Prophalangopsidae 2 
(Zeuner,  1939).  One  other  (Bintoniellidae,  Jurassic  of  England)  is  based 
on  a  small  fragment.  The  three  remaining  families  are  separated  as 
follows : 

1  The  genus  Elcanopsis  from  the  Permian  of  Australia,  though  referred  to  the 
Saltatoria  by  some  authors,  is  so  incompletely  known  that  even  its  ordinal  position  is 
questionable. 

2  Treated  as  a  subfamily  in  the  present  volume. 
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1.  Fore  wing  with  cross-veins  numerous  and  close  together,  giving 

the  appearance  of  a  fine  network.    (Mesotitan,  Clatrotitan). 

(Tr)  MESOTITANnXE 
Cross-veins  few  in  number  and  widely  spaced 2 

2.  Rs  and  M  of  fore  wing  free  from  each  other;  Sc  extending  almost  to 

apex.   (Locustopsis  (Fig.  1169)) (Tr-J)  LOCUST6PSIM: 

Rs  and  M  of  fore  wing  fused;  Sc  not  extending  beyond  mid-wing. 
(Elcana  (Fig.  1170))  (Tr-J)  ELCANID.E 


SUBORDER  PHASMATODEA 

Four  extinct  families  of  phasmids  have  been  recognized,  the  oldest 
being  from  Triassic  deposits.  They  are  separated  on  the  venation  of  the 
fore  wing,  as  follows: 

1.   R  dividing  near  mid-wing;  wings  narrowing  to  their  ends 2 

Rs  branching  from  R  well  before  mid-wing;  wings  not  narrowed 
to  their  ends 3 


1170  1172 

Figs.  1168-1172.  Plecoptera  and  Orthoptera. 

1168.  Hypoperla,  fore  wing  (Martynov),  Hypoperlidae  (Plecoptera). 

1169.  Locustopsis,  fore  wing  (Zeuner),  Elcanidae  (Orthoptera). 

1170.  Elcana,  fore  wing  (Handlirsch),  Elcanidae  (Orthoptera). 

1171.  Necrophasma,  fore  wing  (Martynov),  Necrophasmatidae    (Orthoptera). 

1172.  Aerophasma,  fore  wing  (Martynov),  Aerophasmatids  (Orthoptera). 


M  dividing  near  wing  base,  well  before  origin  of  Rs;  1A  terminating 

near  mid-wing.   (Necrophasma,  Fig.  1171). 

(J)  NECROPHASMATIIXE 
M  dividing  almost  at  level  of  origin  of  Rs;  1A  extending  beyond 

mid-wing (J)  CHRESMODID^E 
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3.    Rs  with  three  distal  branches.    (Aerophasma,  Fig.  1172). 

(j)  aerophasmatim: 

Rs  unbranched (Tr)  AEROPLANIDjE 

SUBORDER  MANTEODEA 

Triassomanteidae,  from  the  Triassic  deposits  of  Queensland,  is  the  only 
extinct  farruly  of  this  suborder,  and  its  assignment  here  is  questionable 
because  of  the  fragmentary  condition  of  the  fossil. 

LITERATURE   ON   ORTHOPTERA  —  EXTINCT   FAMILIES 

Martynov,  A.  V.  A  New  Fossil  Form  of  Phasmatodea  from  Galkino 
(Turkestan)  and  on  Mesozoic  Phasmids  in  General.  Ann.  Mag.  Nat. 
Hist.,  (10)  1,  pp.  319-328,  3  figs.  (1928). 
McKeown,  K.  C.  New  Fossil  Insect  Wings  (Protohemiptera,  Family 
Mesotitanida:).  Rec.  Australian  Mus.,  20,  pp.  30-37,  4  pis.,  3  figs.  (1937). 
Zeuner,  F.  E.  The  Recent  and  Fossil  Prophalangopsidae.  Stylops,  4,  pp. 
102-108,  7  figs.  (1935). 

Fossil  Orthoptera  Ensifera.    321  pp.    Brit.  Mus.  (Nat.  Hist.),  London. 
(1939). 

The  Fossil  Acrididae  (Orth.  Salt.).    Part  I.    Catantopinae.    Ann.  Mag. 
Nat.  Hist.,  (11)  8,  pp.  510-522  (1941). 

The  Locustopsida;  and  the  Phylogeny  of  the  Acridodea.  Proc.  Roy.  Ent. 
Soc.  London  (B),  11,  pp.  1-18,  15  figs.,  1  pi.  (1942). 

ORDER  DERMAPTERA 

Only  one  extinct  family  has  been  described:  Protodiplatyidae,  from 
Jurassic  deposits  of  Turkestan.  The  group  differs  from  all  living  families, 
by  having  5-segmented  tarsi  (posterior  legs  at  least)  and  segmented 
cerci  in  the  adult. 

LITERATURE   ON   DERMAPTERA  —  EXTINCT   FAMILIES 

Martynov,  A.  V.  To  the  knowledge  of  Fossil  Insects  from  Jurassic  Beds  in 
Turkestan.  2.  Raphidioptera  (Cont'd.),  Orthoptera,  Odonata,  Neuroptera. 
Bull.  Acad.  Sci.  URSS,  19,  pp.  569-598  (1925). 

ORDER  EMBIODEA 

No  extinct  families  are  referable  to  this  order.  The  earliest  record  of 
the  group  is  in  Tertiary  amber,  in  which  the  living  family  Notoligoto- 
midae  occurs.1 

x  Davis,  C.  Taxonomic  Notes  on  the  Order  Embioptera.  XX.  Proc.  Linn.  Soc. 
New  South  Wales,  65,  pp.  533-542   (1940). 
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ORDER  ISOPTERA 

No  extinct  families  referable  to  this  order  have  been  recognized.  The 
earliest  record  of  the  termites  is  in  early  Tertiary  deposits,  which  have 
yielded  specimens  of  Mastotermitidae,  Kalotermitids,  Hodotermitidae  and 
Rhinotermitidae. 

ORDER  CORRODENTIA 

Eleven  extinct  families  of  this  order  are  included  in  the  following  key. 
An  additional  family,  Asienthomidae  (Jurassic  of  Turkestan),  although 


Figs.  1173-1178.  Corrodentia. 

1173.  Permembia,  fore  wing  (Tillyard),  Permembiidx. 

1174.  Delopterum,  fore  wing  (Carpenter),  Delopteridae. 

1175.  Zygopsocus,  fore  wing  (Tillyard),  Zygopsocidae. 

1176.  Cyphoneura,  fore  wing  (Carpenter),  Lophioneuridac. 

1177.  Dichentomum,  fore  wing  (Carpenter),  Dichentomidx. 

1178.  Permopsocus,  fore  wing  (Carpenter),  Permopsocidae. 


undoubtedly  belonging  to  the  order,  is  too  incompletely  known  for 
inclusion  in  the  key.  The  family  Archaemiomopteridae  (Upper  Carbonif- 
erous of  Germany)  can  be  placed  in  the  Corrodentia  only  with  much 
doubt.  The  oldest  unquestionable  record  of  the  order  is  in  Lower 
Permian  strata  of  Kansas  (Dichentomidae  and  Permopsocidae). 

1.    In  fore  wing,  M  and  CuA  anastomosed  for  a  conspicuous  part  of 

their  lengths   2 

M  and  CuA  not  anastomosed  4 
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2.  Sc  in  fore  wing  terminating  on  costal  margin 3 

Sc  terminating  on  Rl.   (Permembia  (Fig.  1173)). 

(Pm)  PERMEMBIID/E 

3.  Several  oblique  veinlets  between  Sc  and  costal  margin  of  fore  wing, 

and  also  between  Rl  and  Sc (Pm)  PAL^OMANTfelD^ 

Only  one  veinlet  between  Sc  and  costal  margin  and  between  Sc 
and  Rl.    (Delopterum  (Fig.  1174)).   .   (Pm)  DELOPTERIDiE 

4.  Rs  with  four  branches.   (Zygopsocus  (Fig.  1175)). 

(Pm)  ZYGOPSOCID^E 
Rs  with  less  than  four  branches 5 

5.  M  with  three  branches.   (DIN0PS6CID&) 

(j)  martynopsocim; 

M  with  two  or  four  branches  6 

6.  M  with  four  branches   7 

M  with  two  branches   9 

7.  Fork  of  CuA  strongly  arched,  connected  to  M3  +  4  by  a  cross-vein. 

(Permopsocus  (Fig.  1178)) (Pm)  PERMOPSOCIDjE 

Fork  of  CuA  less  arched,  not  connected  with  M3  -\-  4  by  a  cross- 
vein  8 

8.  Sc   distinct   and   free   from    Rl    for  at   least   most   of   its   length. 

(Dichentomum  (Fig.  1177)) (Pm)  DICHENTOMID^E 

Sc  obsolescent  or  fused  with  Rl (J)  ARCHIPSYLLID^E 

9.  Main  veins  strongly  curved,  CuA  sigmoidally  curved.  (Cyphoneura 

(Fig.  1176),  Lophioneura)   (Pm)  LOPHIONEURID^E 

Main  veins  normal,  CuA  not  sigmoidally  curved. 

(Pm)  ZOROPSOCIDjE 
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figs.  (1935). 

Kansas  Permian  Insects.  Part  17.  The  Order  Megasecoptera  and 
Additions  to  the  Palaeodictyoptera,  Odonata,  Protoperlaria,  Copeognatha 
and  Neuroptera.  American  Journ.  Sci.,  33,  pp.  81-110,  10  figs.  (1937). 

ORDER  THYSAN6PTERA 

Two  extinct  families  of  thrips  have  been  established.  One  of  these, 
Permothripidae  (Upper  Permian  beds  of  Russia),  constituting  the  oldest 
record  of  the  order,  includes  species  resembling  the  existing  Phlceo- 
thripidae,  but  having  short  and  thick  antennae.  The  other  extinct  family, 
Mesothripidae  (Jurassic  deposits  of  Turkestan)  includes  species  with 
very  thick  front  femora  and  slender  antennae. 

LITERATURE  ON  THYSANOPTERA  —  EXTINCT  FAMILIES 

Martynov,  A.  V.    Jurassic  Fossil  Insects  from  Turkestan.   7.    Some  Odonata, 
Neuroptera,  Thysanoptera.    Bull.  Acad.  Sci.  URSS,  21,  p.  768  (1927). 

A  Find  of  Thysanoptera  in  the  Permian  Deposits.  C.  R.  Acad.  Sci. 
URSS,  3,  pp.  333-336,  4  figs.  (1935). 


ORDER  HEMIPTERA 

SUBORDER  HOMOPTERA 

Nineteen  extinct  families  of  Homoptera  are  included  in  the  following 
key.  Since  much  difference  of  opinion  exists  in  the  literature  about 
their  diagnostic  characteristics,  some  changes  in  the  synonymy  of  the 
families  will  probably  become  necessary  as  additional  material  is  studied. 
The  oldest  record  of  the  suborder  is  the  Archescytinidae,  from  Lower 
Permian  rocks  in  Kansas. 

1.  Subcosta  of  fore  wing  free  from  Rl  for  its  entire  length,  its  termina- 

tion on  costal  margin  slightly  proximal  to  that  of  Rla 2 

Subcosta  of  fore  wing  coalesced  at  least  distally  with  Rl,  or 
obsolescent,  not  reaching  the  coastal  margin  near  the  termina- 
tion of  Rla   3 

2.  Ambient  vein  absent  in  fore  wing.    (Archescytina   (Fig.   1179)). 

(Including    MAUERllD/E,     URALOSCYTINIDAE,    PERMO- 
SCYT1N6PSIDM)  (PERMOPSYLLIDA1). 

(Pm)  ARCHESCYTfNIDiE 
Ambient  vein  present  in  fore  wing.   (Mesogereon  (Fig.  1183)). 

(J)  MESOGERE6NIDiE 

3.  CuA  of  fore  wing  in  contact  with  stem  R+M  (or  very  nearly  so) 

and  anastomosed  with  M  for  some  distance  beyond  the  divergence 
of  M  from  R , 4 
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CuA  free  from  R+M;  or  if  in  contact  with  it,  there  is  no  anasto- 
mosis of  CuA  and  M  beyond  the  point  of  this  contact 5 

4.   Fore  wing  membranous;  costal  margin  not  thickened. 

(Pm)  PROTOPSYLLIDttDiE 
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Figs.  1179-1185.   Hemiptera 

1179.  Archescytina,  fore  and  hind  wings   (Carpenter),  Archescytinidae. 

1180.  Coleoscyta,  fore  wing  (Martynov),  Coleoscytidx. 

1181.  Prosbole,  fore  wing    (Becker-Migdisova),   Prosbolidx. 

1182.  Scytinoptera,  fore  wing  (Martynov),  Scytinopteridae. 

1183.  Mesogereon,  fore  wing  (Tillyard),  Mesogereonidse. 

1184.  Ipsviciopsis,  fore  wing  (Tillyard),  Ipsviciidae. 

1185.  Paraknightia,  fore  wing  (Evans),  Paraknightiidse. 

Fore  wing  leathery;  costal  margin  thickened.    (Ipsvicia,  Ipsviciopsis 
(Fig.  1184)).   (Including  PROCERCdPIDtf). 

(Pm-Tr)  IPSVICilDiE 
5.    Proximal  part  of  fore  wing   distinctly   leathery,  distal   part  mem- 
branous; all  veins  with  numerous  distal  branches  in  membranous 
area  of  wing.   (Pereboria) (Pm)  PEREBORlID^ 
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Proximal  part  of  fore  wing  having  at  most  only  a  slightly  different 
texture  from  the  distal  part;  veins  with  relatively  few  branches .   6 

6.  Fore  wing  about  as  broad  as  long.    (Coleoscyta  (Fig.  1180)). 

(Pm)  COLEOSC*TID,E 
Fore  wing  much  longer  than  broad   7 

7.  Rla  of  fore  wing  terminating  at  about  mid-wing. 

(J)  PALEONTfNIM; 
Rla  terminating  much  nearer  apex 8 

8.  First  two  anal  veins  of  fore  wing  anastomosed  distally. 

(Pm)  PROSBOLOPSID^E 
First  two  anal  veins  independent  9 

9.  Nodal  line  present.    (Prosbole  (Fig.  1181)).    (Including  SOJANO- 

NEURIDAi,  PERMOGLYPHIDM,  PERMOCICAD6PSIDA1). 

(Pm)  PROSBOLIDiE 

Nodal  line  absent.    (Scytinoptera  (Fig.  1182)).    (Including  C1CA- 

DOPSYLLIDM)  (Pm)  SCYTINOPTERID^ 

SUBORDER  HETEROPTERA 

Although  several  extinct  families  of  Heteroptera  have  been  erected, 
almost  all  were  "provisionally"  established  by  Handlirsch,  for  very  poorly 
preserved  fossils  showing  no  satisfactory  family  characteristics.  These 
so-called  families,  all  from  Jurassic  deposits,  are  as  follows;  Aphlebocor- 
idae,  Apopnidae,  Archegocimicidae,  Cuneocoridae,  Diatillidae,  Eonabiidae, 
Hadrocoridas,  Hypocimicidae,  Pachymeridiidae,  Prosbascanionidae,  Pro- 
gonocimicidae,  Protocoridae,  Psychrocoridae  and  Sisyrocoridae.  The  family 
Triassocoridae  from  Triassic  rocks  of  Australia  is  also  too  incompletely 
known  for  diagnosis.  The  only  extinct  family  of  the  suborder  which  is 
sufficiently  well  known  for  this  purpose  is  Paraknightiidx  (Fig.  1185), 
which  is  from  Upper  Permian  deposits  of  Australia,  and  which  consti- 
tutes the  earliest  record  of  the  suborder.  These  insects  have  well  devel- 
oped pronotal  paranota,  a  short  but  broad  embolium,  extending  as  far  as 
the  junction  of  R-f-M  and  lacking  a  nodal  furrow.  The  problematical 
family  Dunstaniidae,  from  Triassic  beds  of  Australia,  has  been  assigned 
to  both  the  Homoptera  (Becker-Migdisova,  1949)  and  Heteroptera 
(Tillyard,  1918;  Evans,  1950). 
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ORDER  ANOPLIJRA 

No  extinct  families  are  known.  The  only  fossil  record  of  the  order 
is  the  occurrence  of  the  living  genus  Neohcematopinus  in  the  Quaternary 
deposits  of  Siberia.1 

ORDER  NEUROPTERA 

SUBORDER  SIALODEA 

Only  two  extinct  families,  indicated  in  the  key  below,  can  be  assigned 
to  this  suborder  and  even  these  are  placed  here  with  doubt.   The  earliest 


Figs.  1186-1189.   Neuroptera. 

1186.  Archisialis,  fore  wing  (Martynov),  Archisialidae. 

1187.  Permosialis,  fore  wing  (Martynov),  Permosialidae. 

1188.  Permoraphidia,  fore  wing  (Carpenter),  Permoraphidiidae. 

1189.  Kalligramma,  fore  wing  (Handlirsch),  Kalligrammidae. 

unquestionable  representative   (Corydalidae)  of  the  suborder  is  in  the 
Baltic  amber  (early  Tertiary). 

1.    CuA  anastomosed  with  M.    (Archisialis  (Fig.  1186)). 

(Pm)  ARCHISIALIDAE 
CuA  free  from  M.   (Permosialis  (Fig.  1187)). 

(Pm)  PERMOSIALID.E 


SUBORDER  RAPHIDIdDEA 

Two  extinct  families  belong  here,  one  of  which  (Permoraphidiidae) 
is  the  oldest  record  (Lower  Permian)  of  the  suborder. 

1  Dubinin,  V.  B.  The  Finding  of  Pleistocene  Lice  (Anoplura)  and  Nematodes  in 
the  Course  of  Investigations  on  the  Bodies  of  Fossil  Ground-Squirrels.  C.  R.  Acad.  Sci. 
URSS,  62,  pp.  417-420,  3  figs.  (1948). 
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Recurrent    or    submarginal    costal    vein    present.     (Permoraphidia 

(Fig.  1188)) (Pm)  PERMORAPHIDIIDjE 

No  recurrent  vein  present.    (Mesoraphidia  (Fig.  1180)). 

(Pm)  MESORAPHIDIID^ 


SUBORDER  PLANIPfiNNIA 

The  family  Permoberothidae,  from  the  Lower  Permian  rocks  of  Kansas, 
is  the  oldest  representative  of  this  suborder.  Twelve  additional  extinct 
families  have  been  described,  but  two  of  them,  Solenoptilidae  and 
Epigambriidae  (both  Jurassic),  are  too  little  known  to  be  included  in  the 
following  key. 

1.  Cross-veins  very  numerous  and  close  together  over  all  but  the  mar- 

ginal area  of  the  wings.   (Kalligramma  (Fig.  1189)). 

(J)  KALLIGRAMMID.E 
Cross-veins  much  less  numerous 2 

2.  Sc  terminating  on  costal  margin  just  beyond  mid-wing;  MA  and 

MP  parallel  and  close  together,  and  separated  by  a  groove.    (Per- 

moberotha  (Fig.  1191)) (Pm)  PERMOBEROTHIDAE 

Sc  terminating  further  distally;  MA  and  MP  not  parallel  and  not 
separated  by  a  groove 3 

3.  At  least  one  row  of  regularly  arranged  gradate  cross-veins  present 

in  the  fore  wing.    (Mesochrysopa,  Chrysoleonites,  Mesypochrysa 

(Fig.  1192)) (j)  mesochrysopim: 

No  gradate  cross-veins  present 4 

4.  Rs  with  at  least  ten  pectinate  and  parallel  main  branches 5 

Rs  with  not  more  than  eight  main  branches .6 

5.  Distal  part  of  Rl  curved,  following  the  curvature  of  the  apical  mar- 

gin and   terminating  on   the  hind   margin.    (Nymphites    (Fig. 

1195)) (J)  nymphitid;e 

Distal  part  of  Rl  not  so  curved,  terminating  on  the  anterior  margin 
just  before  wing  apex.  (Kirgisella,  Actinophlebia  (Fig.  1194)). 

(J)  PROHEMEROBIID.E,  part 

6.  Costal  space  at  least  twice  as  wide  (at  level  of  first  branch  of  Rs) 

as  the  space  between  Rl  and  Rs.    (Permegalomus,  Palaemerobius 
(Fig.    1197)).     (Including    PERMOSlS^RlDAi,    PARASISfR- 

1D/E,  SlALlDOPSlDAi)  (Pm)  PAL^EMEROBilD^ 

Costal  space  much  less  than  twice  as  wide  as  the  space  between  Rl 
and  Rs 7 

7.  Sc  terminating  on  Rl.    (Permithone  (Fig.  1193)). 

(Pm)  PERMITHONID,E 
Sc  terminating  on  costal  margin.   (Prohemerobius  (Fig.  1196)). 

(J)  PROHEMEROBHDjE,  part 
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Figs.  1190-1197.   Neuroptera. 

1190.  Mesoraphidia,  fore  wing  (Martynov),  Mesoraphidiidae. 

1191.  Permoberotha,  fore  wing  (Carpenter),  Permoberothida:. 

1192.  Mesypochrysa,  wing   (Martynov),  Mesochrysopidae. 

1193.  Permithone,  fore  wing  (Tillyard),  Permithonida:. 

1194.  Actinophlebia,  fore  wing  (Handlirsch),  Prohemerobiidse. 

1195.  Nymphites,  hind  wing  (Carpenter),  Nymphitidae. 

1196.  Prohemerobius,  fore  wing  (Handlirsch),  Prohemerobiidae. 

1197.  Palaemerobius,  fore  wing  (Martynov),  Palaemerobiidz. 
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(s.L),  Odonata,  Neuroptera.  Bull.  Acad.  Sci.  Russie,  1925,  pp.  233-246, 
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Jurassic  Fossil  Insects  from  Turkestan.  7.  Some  Odonata,  Neuroptera, 
Thysanoptera.   Bull.  Acad.  Sci.  URSS,  1927,  pp.  757-768,  17  figs.  (1927). 

Permian  Fossil  Insects  of  North-east  Europe.  Trav.  Mus.  Geol.  Acad. 
Sci.  URSS,  4,  pp.  86-98,  8  figs.  (1928). 

New  Permian  Insects  from  Tikhie  Gory.  II.  Neoptera  (excluding 
Miomoptera).  Trav.  Mus.  Geol.  Acad.  Sci.  URSS,  8,  pp.  149-212,  29 
figs.  (1931). 

Permian  Fossil  Insects  from  the  Arkhangelsk  District.  Part  II. 
Neuroptera,  Megaloptera  and  Coleoptera.  Trav.  Inst.  Paleozool.  Acad. 
Sci.,  URSS,  2,  pp.  63-96,  19  figs.  (1932). 

Permian  Fossil  Insects  from  Kargala  and  Their  Relationships.    Trav. 
Inst.  Paleontol.,  7(2),  pp.  1-92,  19  figs.  (1937). 
Martynova,  O.  M.    Two  New  Raphidioptera  from   the  Jurassic  Schists  of 
Kara-Tau.    Doklady  Akad.  Nauk  SSSR,  56,  pp.  635-637   (1947).    (Not 
seen). 
Tillyard,  R.  J.    Some  New  Permian  Insects  from  Belmont,  N.S.W.  Proc. 
Linn.  Soc.  New  South  Wales,  47,  pp.  279-292,  2  pis.,  6  figs.  (1922). 

Upper  Permian  Insects  of  New  South  Wales.  Part  2.  The  Orders 
Mecoptera,  Paramecoptera  and  Neuroptera.  Proc.  Linn.  Soc.  New  South 
Wales,  51,  pp.  265-282,  2  pis.,  18  figs.  (1926). 

The  Panorpoid  Complex  in  the  British  Rnaetic  and  Lias.  Fossil  Insects, 
no.  3.  British  Mus.  (Nat.  Hist),  London.  79  pp.,  1  pi.,  31  figs.  (1933). 

ORDER  MEC6PTERA 

(Including  PROTOMECOPTERA,  PARAMECOPTERA, 
PARATRICH6PTERA,  part,  PROTODlPTERA) 

Twenty-four  extinct  families  have  been  erected  in  this  order,  which 
was  a  major  one  from  the  late  Permian  to  the  Jurassic  periods.  As  more 
and  more  material  has  been  studied,  it  has  become  apparent  that  fully 
one-third  of  these  families  fall  into  synonymy.  The  following  key  covers 
all  families  except  five  (Archipanorpidae,  Dobbertinidae,  Mesopsychidae, 
Triassopsychidae  and  Tillyarditidae),  which  are  too  little  known  for 
inclusion.  The  Platychoristidae,  Anormochoristidae  and  some  Orthophle- 
biidae,  from  the  Lower  Permian  rocks  of  Kansas,  are  the  oldest  repre- 
sentatives of  the  order. 

1.  Costal  space  of  fore  wing  with  a  complete  series  of  oblique  veinlets. 

(Platychorfsta  (Fig.  1198)).    (PROTOMER6PIDA1). 

(Pm)  PLATYCHORISTIDAE 
Costal  space  with  very  few  cross-veins,  almost  none  oblique 2 

2.  Sc  of  fore  wing  terminating  on  Rl. 

(Pm)  ANORMOCHORiSTHXE 
Sc  terminating  on  costal  margin 3 
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3.  Radius  straight,  without  bend  near  origin  of  Rs. 

(Pm)  BELMONTilDiE 
Radius  with  a  distinct  bend  near  origin  of  Rl 4 

4.  Only  one  or  two  anal  veins  in  fore  wing.  (Permotipula  (Fig.  1199)). 

(Pm)  PERMOTIPtJLIDiE 
Three  anal  veins  in  forewing 5 

5.  Sc  of  fore  wing  very  short,  terminating  at  level  of  origin  of  Rs; 

fore   wing    triangular,    with    distinct   tornus;    hind    wing    much 
smaller  than  fore  wing.    (Pseudopolycentropus  (Fig.  1201)). 

(J)  PSEUDOPOLYCENTROPODIDiE 


Figs.  1198-1203.   Mecoptera  and  Trichoptera. 

1198.  Platychorista,  fore  wing  (Carpenter),  Platychoristidse  (Mecoptera). 

1199.  Permotipula,  wing  (Tillyard),  Permotipulidae   (Mecoptera). 

1200.  Permopanorpa,  fore  wing  (Carpenter),  Orthophlebiidse  (Mecoptera). 

1201.  Pseudopolycentropus,  fore  wing  (Martynov),  Pseudopolycentropodidx  (Mecop- 

tera). 

1202.  Orthophlebia,  fore  wing  (Tillyard),  Orthophlebiidx   (Mecoptera). 

1203.  Necrotaulius,  fore  wing  (Tillyard),  Necrotaulidae  (Trichoptera). 

Sc  longer,  usually  extending  beyond  mid-wing;  fore  wing  oval, 
without  tornus;  fore  and  hind  wings  subequal.  (Permopanorpa 
(Fig.  1200),  Permochorista,  Orthophlebia).  (Including  PERMO- 
CHORlSTlDM,  MESOPANORPID/E,  CLADOCHORlSTI- 
D/E,  PERMOPAN6RPID/E,  PARACHORISTID/E,  PETRO- 
MANTID/E,  PROTOCHORtSTlD/E,  PROTOPAN6RPID/E, 
AGETOPAN6RPIDM,  LITH0PAN6RP1DA£,  NEORTHO- 
PHLEB1IDA1,  STEREOCHORlSTlD/E). 

(Pm,  Tr,  J)  ORTHOPHLEBlIDiE 
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LITERATURE  ON  MECOPTERA  —  EXTINCT  FAMILIES 

Carpenter,  F.  M.  The  Lower  Permian  Insects  of  Kansas.  Part  1.  Introduc- 
tion and  the  Order  Mecoptera.  Bull.  Mus.  Comp.  Zool.,  70,  pp.  69-101, 
5  pis.,  3  figs.  (1930). 
Martynov,  A.  V.  Jurassic  Fossil  Mecoptera  and  Paratrichoptera  from 
Turkestan  and  Ust-Balei  (Siberia).  Bull.  Acad.  Sci.  URSS,  1927,  pp. 
651-666,  15  figs.  (1927). 
Martynova,  O.  M.  Permian  Mecoptera  from  Chekarda  and  Kargala.  Bull. 
Acad.  Sci.  URSS,  1942,  No.  1-2,  pp.  133-149,  1  pi.,  13  figs.  (1942). 

Variabilite  individuelle  des  ailes  de  Mecopteres.   Bull.  Acad.  Sci.  URSS, 
1948,  No.  2,  pp.  193-198,  5  figs.  (1948). 
Tillyard,  R.  J.    Mesozoic  Insects  of  Queensland.    No.   1.    Planipennia,  Tri- 
choptera,  and  the  New  Order  Protomecoptera.    Proc.  Linn.   Soc.  New 
South  Wales,  42,  pp.  175-200,  3  pis.,  7  figs.  (1917). 

Mesozoic  Insects  of  Queensland.  No.  5.  Mecoptera,  the  New  Order 
Paratrichoptera,  and  Additions  to  Planipennia.  Proc.  Linn.  Soc.  New 
South  Wales,  44,  pp.  194-212,  1  pi.,  6  figs.  (1919). 

The  Evolution  of  the  Scorpion-flies  and  Their  Derivatives.    Ann.  Ent. 
Soc.  America,  28,  pp.  1-45,  23  figs.  (1935). 
Ancestors  of  the  Diptera.  Nature,  1937,  pp.  66-67,  2  figs.  (1937). 

ORDER  TRICHOPTERA 

(Including  PARATRICHOPTERA,  part) 

Only  three  extinct  families  are  referable  to  this  order.    The  Necro- 
tauliidae  constitute  the  earliest  record  (Jurassic)  of  the  group. 

1.    Fore  wing  with  costal  area  broad,  costal  margin  strongly  curved; 

Rs  with  terminal  branches (J)  PROSEPIDIDONTIDiE 

Costal  area  narrow,  costal  margin  straight;  Rs  with  four  terminal 
branches.  (Necrotaulius  (Fig.  1203)).  (Including  LIASSOPHlL- 
ID/E)  (J)  NECROTAULlIDiE 

LITERATURE  ON  TRICHOPTERA  —  EXTINCT  FAMILIES 

Handlirsch,  A.   Pala?ontologie.    Handb.  Ent,  3,  pp.  199-200  (1920). 
Tillyard,  R.  J.    The  Panorpoid  Complex  in  the  British  Rhaetic  and  Lias. 
Fossil  Insects,  no.  3.  Brit.  Mus.  (Nat.  Hist.),  London,  pp.  1-79  (1933). 

ORDER  LEPID6PTERA 

No  extinct  family  is  referable  to  this  order.   The  family  Eosetidae  (for 
the  genus  Eoses,  Triassic  beds  of  Australia)  was  originally  placed  here,1 

1Tindale,  N.  B.  Triassic  Insects  of  Queensland.  1.  Eoses,  a  Probable  Lepidop- 
terous  Insect  from  the  Triassic  Beds  of  Mt.  Crosby,  Queensland.  Proc.  Roy.  Soc. 
Queensland,  56,  pp.  37-46,  1  pi.,  3  figs.  (1945). 
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but  its  position  within  the  Panorpoid  complex  is  uncertain.  The  earliest 
unquestionable  Lepidoptera  have  been  found  in  early  Tertiary  deposits 
(Tineidae,  Lyonetiidae,  Eriocraniidae,  etc.). 

ORDER  DIPTERA 

Twelve  extinct  families  of  Diptera  have  been  established.  The  Eopleci- 
idae,  Architipulidae,  Eoptychopteridae  and  Protorhyphidae  constitute  the 
earliest  record  of  the  order  (Lower  Jurassic). 

SUBORDER  NEMATOCERA 

1.  Branches  of  media  not  forming  a  closed  cell 2 

Branches  of  media  forming  a  closed  cell 8 

2.  Veins  mostly  limited  to  anterior  half  of  wing 3 

Veins  distributed  over  posterior  as  well  as  anterior  parts  of  wing     4 

3.  Rs  extending  to  wing  apex;  Sc  well  developed.    (Protobibio  (Fig. 

1205)) (J)  PROTOBIBIONID^; 

Apical  part  of  wing  without  veins;  Sc  absent. 

(J)  PROTOSCAT6PSID.E 

4.  Rs  branched 5 

Rs  unbranched.    (Pleciomima,  Lycoriomirna  (Fig.  1210)). 

(J)  PLECIOMfMID^E 

5.  All  branches  of  Rs  arising  distad  to  cross-vein  rm 6 

At  least  one  branch  of  Rs  arising  proximad  to  cross-vein  rm 7 

6.  Basal  part  of  Rs,  from  fork  of  R-Rs  to  rm,  not  less  than  four  times 

the  length  of  rm (J)  PROTOPLECIID^E 

Basal  part  of  Rs,  from  fork  of  R-Rs  to  rm,  not  more  than  three  times 
as  long  as  rm.    (Pleciofungivora,  Transversiplecia  (Fig.  1207)). 

(J)  PLECIOFUNGIV6RID,E 

7.  Sc  much  shorter  than  half  wing-length;  M  weak. 

(J)  PARAXYMIIDjE 
Sc  at  least  half  of  wing-length;  M  strong.   (Eoplecia  (Fig.  1209)). 

(J)  EOPLECIID^E 

8.  Wing   slender,   subpetiolate,   about   four   times    as   long   as    broad. 

(Architipula,  Liassotipula  (Fig.  1204)).   (J)  ARCHITIPULID^ 
Wing  broadly  oval,  not  more  than  three  times  as  long  as  broad   ...  9 

9.  Median  cell  almost  one-half  wing-length.    (Eoptychoptera,  Propty- 

choptera  (Fig.  1206)) (J)  EOPTYCHOPTERIDAE 

Median  cell  not  more  than  one-quarter  wing  length. 

(J)  PROTORHYPHID^E 

SUBORDER  BRACHYCERA 

In  the  Division  Orthorrhapha  only  one  extinct  family  is  known: 
Protocyrtidae  (Jurassic),  in  which  the  head  is  noticeably  larger  than  in 
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the  Acroceridae.  In  the  Division  Cyclorrhapha  also  only  one  extinct  fam- 
ily is  known:  Archiphoridae  (Fig.  1208)  (Jurassic),  in  which  the  branches 
of  the  media  are  not  so  reduced  as  in  the  true  Phoridae. 


LITERATURE   ON   DIPTERA  —  EXTINCT   FAMILIES 

Handlirsch,  A.   Handbuch  der  Entomologie,  3,  pp.  202-206  (1920). 

Neue  Untersuchungen  liber  die  fossilen  Insekten.  Teil  II.  Ann.  Naturh. 
Mus.  Wien,  49,  pp.  101-114  (1939). 
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Figs.  1204-1210.    Diptera. 

1204.  Liassotipula,  wing  (Tillyard),  Architipulids. 

1205.  Protobibio,  wing   (Rohdendorf),  Protobibionidse. 

1206.  Proptychoptera,  wing  (Handlirsch),  Eotychopteridae. 

1207.  Transversiplecia,  wing  (Rohdendorf),  Pleciofungivoridx. 

1208.  Archiphora,  wing   (Rohdendorf),  Archiphorida:. 

1209.  Eoplecia,  wing   (Rohdendorf),  Eopleciidae. 

1210.  Lycoriomima,  wing  (Rohdendorf),  Pleciomimidat. 
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Rohdendorf,  B.  B.  Mesozoische  Dipteren  aus  Kara-Tau.   1.   Brachyceren  und 

einige  Nematoceren.  Trav.  Inst.  Paleontol.  Acad.  Sci.  URSS,  7,  pp.  29-67, 

21  figs.  (1938). 

The  Evolution  of  the  Wing  and  the  Phylogeny  of  Oligoneura  (Diptera, 

Nematocera).  Trav.  Inst.  Paleontol.  Acad.  Sci.  URSS,  8,  pp.  1-102,  16  pis., 

97  figs.  (1946). 
Tillyard,  R.  J.    The  Panorpoid  Complex  in  the  British  Rhsetic  and  Lias. 

Fossil  Insects,  no.  3,  British  Mus.  (Nat.  Hist.),  pp.  1-79  (1933). 

ORDER  SIPHONAPTERA 

No  extinct  families  are  known.  The  earliest  record  of  the  order  is  the 
living  family  Ctenopsyllidae,  in  Lower  Tertiary  deposits  (Baltic  amber).1 

ORDER  COLEOPTERA 

The  seven  extinct  families  of  Coleoptera  are  included  in  the  following 
key.  The  Tschekardocoleidae,  Permocupidae  and  Sojanocoleidse  consti- 
tute the  earliest  record  of  the  order  (Middle  Permian  of  Russia). 

1.  Elytron  with  distinct  veins 2 

Elytron  without  veins,  at  most  having  striae  on  tubercles 5 

2.  Elytron  with  a  net-work  of  regular  cells 3 

Elytron  with  irregular  cells 4 

3.  Cells  of  elytron  forming  a  very  fine  mesh;  Rs  present.    (Tshekar- 

docoleus  (Fig.  1211)) (Pm)  TSHEKARDOCOLElDiE 

Cells  of  elytron  forming  a  coarse  net;  Rs  absent. 

(Pm)  PERMOCUPIDAE 

4.  Cu  extending  to  apex  of  elytron.   (Sojanocdleus  (Fig.  1212)). 

(Pm)  SOJANOCOLEID^ 
Cu  extending  to  about  middle  of  elytron. 

(Pm)  PERMORRHAPHTD,E 

5.  Elytron  with  striae  or  tubercles 6 

Elytron  without  striae,  tubercles  or  other  sculpturing. 

(Pm)  PERMOPHlLID,E 

6.  Elytron  with  rows  of  tubercles.   (Curculiopsis  (Fig.  1213)). 

(Pm)  CURCULIOPSIDjE 

Elytron    with    striae.     (Ademosynoides,    Permosyne,    Permocrossus 

(Fig.  1214))  (Pm-Tr)  PERMOSYNHXE 

LITERATURE  ON  COLEOPTERA  —  EXTINCT  FAMILIES 

Martynov,  A.  V.  New  Permian  Insects  from  Tikhie  Gory.  II.  Neoptera 
(excluding  Miomoptera).  Trav.  Mus.  Geol.  Acad.  Sci.  URSS,  8,  pp.  149— 
212,  29  figs.  (1931). 

1  Hennig,  W.    Uber  einen  Floh  aus  der  Bernsteinsammlung  des  Herrn  Scheele. 
Arb.  Morph.  Tax.  Ent.  Berlin-Dahlem,  6,  pp.  330-333  (1939). 
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Permian  Fossil  Insects  from  the  Arkhangelsk  District.  Part  ii. 
Neuroptera,  Megaloptera  and  Coleoptera,  with  the  Description  of  Two 
New  Beetles  from  Tikhie  Gory.  Trav.  Inst.  Paleozool.  Acad.  Sci.  URSS,  2, 
pp.  63-96,  19  figs.  (1932). 

On  Some  New  Materials  of  Arthropoda  from  Kuznetsk-Basin.  Bull. 
Acad.  Sci.  URSS,  1936,  pp.  1251-1264,  6  figs.  (1936). 
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1212 

Figs.  1211-1214.   Coleoptera. 


1213 


1214 


1211.  Tshekardocoleus,  elytron   (Rohdendorf),  Tshekardocoleidae. 

1212.  Sojanocoleus,  elytron  (Martynov),  Sojanocoleidae. 

1213.  Curculiopsis,  elytron  (Martynov),  Curculiopsidse. 

1214.  Permocrossus,  elytron   (Martynov),  Permoscynidse. 

Permian  Fossil  Insects  from  Kargala  and  Their  Relationships.    Trav. 

Inst.  Paleontol.  Acad.  Sci.  URSS,  7(2),  pp.  1-92,  20  figs.  (1937). 
Rohdendorf,  B.  B.    A  New  Family  of  Coleoptera  from  the  Permian  of  the 

Urals.  C.  R.  Acad.  Sci.  URSS,  44,  pp.  252-253,  2  figs.  (1944). 
Tillyard,  R.   J.    Upper  Permian   Coleoptera   and   a  New   Order   from   the 

Belmont  Beds,  New  South  Wales.  Proc.  Linn.  Soc.  New  South  Wales,  49, 

pp.  429-435,  2  pis.,  3  figs.  (1924). 

ORDER  STREPSIPTERA 

There  are  no  extinct  families  in  this  order.   Fossil  representatives,  be- 
longing to  the  living  family  Mengeidae,  occur  in  early  Tertiary  amber.1 

1  Menge,    A.     Ueber   ein   Rhipidopteron    und    einige    Helminthen    im    Bernstein. 
Schrift.  naturf.  Ges.  Danzig,  (2)  1,  pp.  1-8  (1866). 
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ORDER  HYMENOPTERA 

Six  extinct  families  of  this  order  have  been  established,  but  one  of 
these,  Ephialtitidae  (Jurassic  of  Spain),  is  too  little  known  to  include  in 
the  key.  The  families  Anaxyelidae,  Paroryssidae,  and  Myrmiciidae,  all 
from  the  Upper  Jurassic,  constitute  the  oldest  record  of  the  order. 

SUBORDER  CHALASTOGASTRA 

1.    Fore  wing  with  three  radial  cells.   (Anaxyela  (Fig.  1215)). 

(J)  ANAXYELID^E 

Fore  wing  with  one  or  two  radial  cells 2 
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Figs.  1215-1219.    Hymenoptera. 


1215.  Anaxyela  (Martynov),  Anaxyelidae. 

1216.  Paroryssus  (Martynov),  Paroryssidae 

1217.  Myrmicium,  fore  wing  (Carpenter),  Myrmiciidae. 

1218.  Serphites,  fore  wing  (Brues),  Serphitidae. 

1219.  Pelecinopteron  (Brues),  Pelecinopteridae. 

2.   Fore  wing  with  one  radial  cell.    (Paroryssus  (Fig.  1216)). 

(J)  PARORYSSIDAE 

Fore    wing    with    two    radial    cells.     (Myrmicium    (Fig.    1217)). 

(PSEUDOSIRlClDM (J)  MYRMICilD^E 
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SUBORDER  CLISTOGASTRA 

1.    Antennae  with  ten  segments.   (Serphites  (Fig.  1218)). 

(K  or  T)  SERPHITIM; 
Antennse  with  13  segments.   (Pelecinopteron  (Fig.  1219)). 

(T)  PELECINOPTERIDiE 

LITERATURE  ON  HYMENOPTERA  —  EXTINCT  FAMILIES 

Brues,   C.   T.    The  Parasitic   Hymenoptera    of   the   Baltic   Amber.    Part    1. 

Bernstein-Forsch.,  3,  pp.  1-178,  13  pis.  (1933). 
Ichneumonoidea,  Serphoidea,  and  Chalcidoidea.    In  Carpenter,  et  al., 

Insects  and  Arachnids  from  Canadian  Amber.    Univ.  Toronto  Studies, 

Geol.  Ser.  No.  40,  pp.  27-44,  3  figs.  (1936). 
Carpenter,  F.  M.   Jurassic  Insects  from  Solenhofen  in  the  Carnegie  Museum 

and   the   Museum   of  Comparative  Zoology.    Ann.   Carnegie   Mus.,   21, 

pp.  97-129,  11  figs.  (1932). 
Handlirsch,   A.    Die   fossilen    Insekten    und   die   Phylogenie   der    rezenten 

Formen.   Handb.  Palaeontol.  u.  Zool.,  pp.  573-578  (1906-08). 
Maa,  T.   A  Synopsis  of  Asiatic  Siricoidea  with  Notes  on  Certain  Exotic  and 

Fossil    Forms    (Hymenoptera    Symphyta).     Notes    Ent.    chinoise,    Mus. 

Heude,  13,  pp.  17-19,  1  fig.  (1949). 
Martynov,  A.    To  the  Knowledge  of  Fossil  Insects  from  Jurassic  Beds   in 

Turkestan.    3.    Hymenoptera,  Mecoptera.    Bull.  Acad.  Sci.  URSS,   1925, 

pp.  753-762,  7  figs.  (1925). 
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GLOSSARY  OF  SPECIAL  TERMS  * 

This  glossary  is  intended  to  include  only  such  terms  as  are  not  easily 
understood  from  the  figures  referred  to  in  the  keys,  and  other  words 
only  when  their  meaning  in  the  keys  might  not  be  readily  ascertained 
from  an  ordinary  English  dictionary. 

Abdomen,  the  hindermost  of  the  three  main  body  divisions. 
Acrostichal  bristles,  one,  two  or  several  longitudinal  rows  of  minute 

bristles  along  the  center  of  the  mesonotum  of  some  flies  (cf.  dorso- 

central  bristles). 
Aculea  (-ex),  one  of  the  numerous  minute  spines  on  the  wing  mem- 
brane of  certain  Lepidoptera. 
Aculeate,  (a)  furnished  with  a  sting;  (b)  beset  with  aculeae. 
Adventitious,  not  regular;  accidental  or  additional. 
/Edaeagus,  the  male  intromittent  organ. 

Alula  (-lae),  a  small  lobe,  borne  at  the  base  of  the  wing  (Diptera). 
Amphipneustic,  having  the  first  and  last  pairs  of  spiracles  open  and 

functioning. 
Anal,  pertaining  to  the  last  abdominal  segment  or  to  the  hind  basal 

angle  of  the  wing. 
Anal  lobe,  the  rounded  posterior  part  of  the  wing  which  includes  the 

anal  veins. 
Anal  veins,  in  the  typical  wing  the  three  most  posterior  main  veins. 
Annulated,  incompletely  divided  into  ring-like  joints. 
Annulus  (-U),  a  ring  or  band. 
Antecoxal  sclerite,  a  part  of  the  metasternum  in  front  of  the  hind  coxae 

(Coleoptera). 
Antenna  (-nse),  a  pair  of  jointed  sensory  appendages  of  the  head  above 

the  mouthparts. 
Adfrontal  plates,  a  pair  of  long  oblique  sclerites  on  the  front  of  the 

head  extending  upwards  from  the  base  of  the  antennae  and  meeting 

medially  above  (larvae  of  Lepidoptera). 
Antenodal  crossveins,  crossveins  along  the  costal  border  between  the 

base  and  the  nodus  (Odonata). 
Apneustic,  having  all  the  spiracles  closed  and  not  functioning. 
Appendiculate  cell,  a  small  indistinct  cell  just  beyond  the  apex  of  the 

marginal  cell  (Hymenoptera). 
Apterous,  wingless. 
Archedictyon,  a  fine  network  of  cuticular  ridges  on  the  wings  of  certain 

insects. 

1  Where  the  plural  form  is  unusual  the  differing  termination  is  given  in  parentheses 
added  to  the  last  common  letter  of  the  root.  For  additional  definitions,  the  reader  is 
referred  to  "Glossary  of  Entomology"  by  J.  R.  de  la  Torre  Bueno,  326  pp.  Brooklyn 
Entomological  Society,  New  York.  (1937). 
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Arcuate,  arched  like  a  bow. 

Arculus,  a  basal  crossvein  between  the  radius  and  cubitus  (Odonata). 

Areola  (-lae),  areole,  a  small  closed  cell  in  the  forewing,  enclosed  by 

radial  veins  (Lepidoptera). 
Arista,  a  bristle-like  process  at  or  near  the  end  of  the  antennae  (Diptera). 
Arolium  (-ia),  a  terminal  pad  of  the  foot  between  the  claws. 
Atrium  (-ia),  a  cavity  or  enlarged  entrance. 
Attenuated,  gradually  tapering. 

Auxiliary  vein,  the  subcostal  vein  of  Diptera,  anterior  to  the  radius. 
Axilla  (-lae),  a  triangular  sclerite  on  each  side  of  the  scutellum  (Hymenop- 

tera). 
Basal  cells,  the  two  cells  proximal  to  the  anterior  crossvein  and  the  discal 

cell  (Diptera). 
Bifid,  split  into  two  parts. 
Bilobed,  divided  into  two  lobes. 
Calamistrum,  one  or  two  rows  of  curved  spines  on  the  upper  margin 

of  the  metatarsus  of  the  hind  legs  (Araneida). 
Calypteres,   small    membranous    disks    under    the    base    of    the    wings 

(Diptera). 
Camerostome,  the  opening  through  which  the  beak  is  extended  in  certain 

Acarina. 
Campodeiform,  having  the  form  of  Campodea   (Thysanura),  said  of 

certain  active  carnivorous  larvae. 
Capitate,  with  a  distinct  knob  at  the  tip. 
Carapace,  the  more  or  less  fused  dorsal  sclerites  of  the  cephalothorax 

(Arachnida).    Also  any  fused  series  of  sclerites  covering  a  part  of 

the  body. 
Carinate,  ridged,  or  furnished  with  a  raised  line  or  keel. 
Caruncle,  a  fleshy  papillate  or  sucker-like  appendage  at  the  tip  of  the 

tarsus  in  certain  Acarina. 
Caudal  filaments  or  setae,  thread-like  processes  terminating  the  abdomen. 
Cell,  a  space  in  the  wing  bounded  by  veins. 
Cephalothorax,  the  combined  head  and  thorax  in  Arachnida. 
Cerci,  a  pair  of  appendages  near  the  end  of  the  abdomen. 
Chaetosema,  a  series  of  short  bristles  on  the  head  of  certain  Lepidoptera. 
Cheek,  the  lateral  part  of  the  head  between  the  eyes  and  the  mouth. 
Chelate,  pincers-shaped,  having  two  opposable  claws. 
Chelicerae,  the  first  or  most  anterior  pair  of  appendages  in  the  Arachnida. 
Chitin,  the  horn-like  material  forming  the  hard  parts  of  the  body  wall. 
Clavate,  clubbed  or  enlarged  at  the  tip. 
Clavus,  an  oblong  basal  part  along  the  inner  edge  of  the  fore  wings 

(Heteroptera,  Homoptera). 
Clypeus,  the  sclerite  bearing  the  labrum  (Hymenoptera);  a  horseshoe- 
shaped  sclerite  under  the  margin  of  the  mouth  (Diptera). 
Coarctate,  with  narrowed  base  and  enlarged  tip. 
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Coarctate  pupa,  a  type  of  pupa  in  certain  Diptera,  enclosed  in  a  hard- 
ened shell  formed  from  the  last  larval  moult-skin. 

Colulus,  a  slender  or  pointed  organ  lying  in  front  of  the  spinnerets 
(Araneida). 

Compressed,  flattened  from  side  to  side,  as  distinguished  from  depressed. 

Connate,  immovably  united,  fused. 

Constricted,  narrowed  in  part. 

Corium,  an  elongate  middle  part  of  the  fore  wing  (Hemiptera). 

Corneous,  horn-like  in  texture. 

Cornicle,  one  of  certain  paired  dorsal  tubular  processes  on  the  posterior 
part  of  the  abdomen  of  aphids. 

Costa,  the  front  margin  of  the  wing,  considered  as  the  first  vein. 

Costal  area,  the  part  of  the  wing  immediately  behind  the  front  margin. 

Costal  cell,  the  space  of  the  wing  between  the  costa  and  the  subcostal 
vein;  formerly  sometimes  termed  subcostal. 

Coxa  (-xae),  the  basal  joint  of  the  legs,  sometimes  quite  fused  with  the 
body. 

Cribellum,  a  sieve-like  spinning  organ  lying  in  front  of  the  spinnerets 
(Araneida). 

Crochets,  a  series  of  spines  on  the  prolegs  of  the  larvae  of  Lepidoptera. 

Crossvein,  any  transverse  vein  connecting  adjacent  longitudinal  veins. 

Ctenidium  (-ia),  a  comb-like  row  of  bristles. 

Cubitus,  the  fifth  of  the  main  veins  of  the  typical  wing. 

Cursorial,  fitted  for  running. 

Declivity,  the  abruptly  bent  apex  of  the  elytra  (Coleoptera). 

Decumbent,  bending  downward. 

Denticulate,  with  minute  tooth-like  projections. 

Dichoptic,  eyes  not  touching  above  (Diptera). 

Digitate,  with  finger-like  processes. 

Direct  eyes,  the  anterior  median  pair  of  eyes  in  spiders. 

Diurnal  eyes,  in  spiders,  eyes  that  are  dark  colored. 

Dorsal,  pertaining  to  the  upper  surface  or  back  of  the  body. 

Dorsocentral  bristles,  several  longitudinal  rows  of  bristles  near  the  mid- 
dle of  the  mesonotum,  lateral  to  the  smaller  acrostichals  (Diptera). 

Ectoparasite,  a  parasite  which  lives  on  the  exterior  of  animals. 

Elytron  (-ra),  the  horny  fore  wings,  or  wing  covers,  of  beetles. 

Empodium  (-ia),  a  single  middle  pad  or  bristle  between  the  tarsal  claws 
(Diptera). 

Epimeron  (-ra),  the  posterior  portion  of  the  pleura  of  a  thoracic  segment 
(Insecta).  The  sclerite  to  which  "the  basal  segment  of  the  leg  is 
attached  (Arachnida,  Diplopoda). 

Epiphysis  (-ses),  a  lappet-like  process. 

Epipleura  (-rae),  the  infolded  edge  of  the  elytra  (Coleoptera). 

Episternum,  the  anterior  portion  of  the  pleura  of  a  thoracic  segment. 

Epistome,  the  part  of  the  face  just  above  the  mouth. 
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Epizoic,  living  as  external  parasites  of  animals. 

Eruciform,  having  the  body  shaped  like  a  caterpillar. 

Exuviae,  the  molt,  or  cast  skin  of  an  insect.    Recently  used  as  exuvia, 

exuviae  to  differentiate  the  molts  of  a  single  from  those  of  several 

instars,  as  in  Coccoidea. 
Eye-cap,  a  group  of  modified  scales   overhanging  the  eye   (Lepidop- 

tera). 
Face,  the  front  of  the  head,  between  the  clypeus  and  antennae. 
Facial  plate,  the  central  part  of  the  face  (Diptera). 

Fastigium,  the  upper  edge  or  median  ridge  of  the  vertex  (Orthoptera). 
Femur  (-emora),  the  thigh  or  third  division  of  the  legs. 
Filiform,  hair-like,  or  filamentous,  longer  than  setaceous. 
Flabellate,  with  fan-like  processes  or  projections. 
Flabellum  (-la),  a  leaf-like  or  fan-like  process. 
Flagellum,  the  distal  part  of  the  antenna  when  lash-like. 
Fontanel,  a  small,  depressed,  pale  spot  on  the  front  of  the  head  between 

the  eyes  (Isoptera). 
Foramen  (-amina),  a  small  opening,  orifice  or  puncture. 
Forcipate,  bearing  pincers,  or  pincers-shaped. 
Frenulum,  a  strong  spine  or  spines  at  the  front  basal  angle  of  the  hind 

wings  (Lepidoptera). 
Front,  the  forehead,  between  the  antennae,  eyes  and  ocelli. 
Frontalia,  the  central  strip  of  the  front  (Diptera). 
Frontal  lunule,  a  small  crescent-shaped  space  just  above  the  antennae 

(Diptera). 
Fronto-orbital  bristles,  several  bristles  along  the  front  next  to  the  eyes 

(Diptera). 
Fundatrix,  a  stem-mother  or  female  of  the  first  generation  which  founds 

a  new  colony  (Aphidoidea). 
Furcula,  the  forked  springing  appendage  below  the  end  of  the  abdomen 

(Collembola). 
Gaster,  the  rounded  part  of  the  abdomen  behind  the  basal  node  or  nodes 

in  ants  (Hymenoptera). 
Gena  (-nae),  the  cheek. 
Geniculate,  abruptly  bent,  elbowed. 
Genitalia,  the  external  sexual  organs. 
Gibbous,  puffed  out;  hunch-backed. 
Glabrous,  bald,  smooth,  free  of  hairs. 

Gnathochilarium,  a  plate-like  structure  formed  by  the  mouthparts,  exclu- 
sive of  the  mandibles  (Diplopoda). 
Gonopod,  a  modified  leg,  serving  as  a  copulatory  appendage,  on  the 

seventh  or  adjacent  body  segments  (Diplopoda). 
Gonapophysis  (-ses),  each  of  the  short  conical  paired  egg-laying  processes 

terminating  the  abdomen;  also  applied  to  certain  paired  genital  ap- 
pendages in  the  male. 
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Graduated  crossveins,  an  oblique  row  of  crossveins  forming  steps  across 

the  wing  (Neuroptera). 
Gravid,  filled  with  eggs. 
Gula,  the  median  underpart  of  the  head  lying  between  the  mouth  and 

posterior  foramen. 
Gular  suture,  a  longitudinal  impressed  line  on  each  side  of  the  gula  or 

middle  piece  of  the  throat. 
Halter,  a  small  knobbed  appendage  on  each  side  of  the  thorax  replacing 

the  hind  wings  (Diptera). 
Hamus,  a  distinct  abrupt  spur-like  vein  in  the  hind  wings  of  some 

Heteroptera. 
Haustellate,  formed  for  sucking,  the  mandibles  not  fitted  for  chewing. 
Hemelytron  (-ra),  the  heavily  chitinized  fore  wing  of  Hemiptera. 
Heterogeneous,  of  more  than  one  type,  as  the  eyes  of  certain  spiders. 
Heteromerous,  differing  in  the  number  of  joints  in  the  three  pairs  of 

tarsi  (e.g.  5,  5,  4),  or  in  the  structure  of  other  repetitive  parts. 
Holoptic,  having  the  eyes  meeting  above  the  antennae  (Diptera). 
Homonomous,  similar  in  form,  function  or  development. 
Humeral  angle,  the  basal  front  corner  of  the  wing. 
Hyaline,  more  or  less  transparent. 
Hypermetamorphosis,  development  in  which  two  or  more  different  types 

of  larvae  follow  one  another  in  succeeding  stages  of  growth. 
Hypopleural  bristles,  a  more  or  less  vertical  row  of  bristles  above  each 

hind  coxa  (Diptera). 
Hypopygium,  the  last  ventral  plate;  or  the  inflexed  genitalia. 
Hypostigmatic  cell,  a  specialized  cell  located  beneath  the  stigma  of  the 

wing  of  some  Neuroptera. 
Imago,  the  final,  adult,  or  reproductive  stage  of  an  insect. 
Ingluvial,  pertaining  to  the  crop. 
fnclinate,  bent  or  directed  toward  the  median  line. 
fnquiline,  an  animal  that  occurs  regularly  in  the  nest  or  habitation  of 

some  other  species. 
fnstar,  any  of  the  successive  stages  during  metamorphosis,  marked  off 

by  moltings. 
Intercalary  veins,  a  thickened  fold  which  arises  nearly  mid-way  between 

two  preexisting  veins  and  which  has  no  original  connections  with 

those  veins. 
Interfrontalia,  the  central  portion  of  the  front  of  some  flies  when  differ- 
entiated from  the  orbits. 
Interfrontal  bristles,  minute  bristles  on  the  central  part  of  the   front 

(Diptera). 
Interstitial,  occurring  between  two  segments,  e.g.  the  trochanter,  linking 

the  coxa  and  femur;  or  coincident,  as  the  ends  of  two  veins. 
Intra-alar  bristles,  several  bristles  above  the  root  of  the  wing  lateral  to  the 

dorsocentrals  (Diptera). 


834  bulletin:  museum  of  comparative  zoology 

Jugum,  a  lobe-like  process  at  the  base  of  the  fore  wings  overlapping  the 

hind  wings  (Lepidoptera). 
Labellum  (-la),  the  expanded  tip  of  the  proboscis  (Diptera). 
Labial  palpus  (-pi),  a  jointed  sensory  appendage  at  each  side  of  the 

labium. 
Labium,  the  lower  lip. 

Labrum,  the  upper  lip,  lying  just  below  the  clypeus. 
Lamella  (-lae),  a  leaf-like  plate. 
Lamellate,  bearing  or  composed  of  lamellae. 
Laminate,  composed  of  leaf-like  plates. 
Lanceolate,  tapering  at  each  end,  spear-shaped. 

Larva  (-vae),  the  growing  stages  of  an  insect  having  a  complete  meta- 
morphosis, after  hatching  from  the  egg  and  before  the  pupal  period. 
Lateral,  at,  toward,  or  pertaining  to  the  sides  of  the  body. 
Lfgula,  the  central  part  of  the  labium,  borne  by  the  mentum  (Coleop- 

tera). 
Lora  (-rae),  the  cheek  (Homoptera). 
Lung-book;  lung  sac,  a  respiratory  sac,  opening  by  a  slit-shaped  aperture 

on  the  ventral  surface  of  the  abdomen  in  certain  Arachnida. 
Lunule,  a  small  crescent-shaped  piece  just  above  the  antennae  (Diptera). 
Macrotrichia,  the  larger  hairs  on  the  surface  of  the  wings. 
Mandibulate,  with  jaws  fitted  for  chewing. 
Marginal  cell,  one  or  more  cells  near  the  anterior  margin  of  the  wing, 

below  the  stigma  (Hymenoptera). 
Mask,  the  extensile  labium  of  the  nymphs  of  Odonata  which  forms  an 

organ  for  grasping  the  prey. 
Maxilla  (-lae),  the  second  pair  of  appendages  belonging  to  the  mouth, 

behind  the  mandibles  or  jaws. 
Maxillary  palpus,  a  finger-like  jointed  sensory  appendage  on  each  maxilla. 
Media,  the  fourth  of  the  principal  veins  of  the  typical  wing. 
Medial,  pertaining  to  the  media. 
Median,  lying  along  the  middle  line  of  the  body. 
Mentum,  the  part  of  the  labium  bearing  the  movable  parts. 
Mesad,  lying  toward  the  median  line. 
Mesepisternum  (-na),  the  anterior  of  the  oblique  side  pieces  of  the  meso- 

thorax. 
Mesonotum,  the  back  or  upper  side  of  the  mesothorax. 
Mesopleura   (-rae),  the  space  between  the  root  of  the  wings  and  the 

middle  coxae,  consisting  of  episternum  and  epimeron  (Diptera). 
Mesosternum,  the  middle  part  of  the  underside  of  the  mesothorax. 
Mesothorax,  the  middle  of  the  thoracic  divisions,  bearing  the  second  legs 

and  the  fore  wings. 
Metamorphosis  (-ses),  the  series  of  marked  external  changes  through 

which  an  insect  passes  during  its  development,  e.g.  egg,  larva,  pupa, 

adult.    Direct  development  entails   no  such   changes.    Incomplete 
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metamorphosis  lacks  the  pupal  stage.    Complete  metamorphosis  in- 
cludes a  pupal  stage.   See  also  hypermetamorphosis. 
Metapneustic,  having  only  the  posterior  pair  of  spiracles  open  and  func- 
tioning. 
Metasternum,  the  middle  piece  of  the  under  side  of  the  metathorax. 
Metatarsus  (-si),  the  first  joint  of  any  tarsus,  next  to  the  tibia,  also  called 

basitarsus. 
Metathorax,  the  third  division  of  the  thorax,  bearing  the  hind  legs  and 

the  hind  wings. 
Micropterous,  with  small  or  vestigial  wings. 
Microtrichia,  the  smaller  abundant  hairs  that  clothe  the  surface  of  the 

wings  in  some  insects. 
Molt,  to  cut  off  or  shed  the  skin. 
Moniliform,  resembling  a  string  of  beads. 
Naiad,  the  nymph  of  aquatic  insects. 

Nasus,  the  drawn-out  forward  part  of  the  head  of  crane-flies. 
Nasute,  a  form  of  worker  termite  in  which  the  head  bears  a  snout-like 

projection  in  front. 
Neuration,  the  arrangement  of  the  veins  of  the  wings,  the  venation. 
Nocturnal  eyes,  in  spiders,  eyes  of  a  pearly  white  color. 
Node,  a  swelling  or  knot-like  knob. 
Nodus,  a  stout  crossvein  at  or  before  the  middle  of  the  costal  border 

of  the  wing  (Odonata). 
Notauli,  a  pair  of  longitudinal  furrows  on  the  mesonotum  of  certain 
Hymenoptera,  lying  nearer  to  the  median  line  than  the  parapsidal 
furrows  when  both  pairs  of  furrows  are  present. 
N6tum,  the  dorsal  surface  of  the  body,  particularly  of  the  thorax. 
Nymph,  the  larval  or  growing  stage  of  those  insects  that  have  no  pupal 

period. 
Ocellus  (-li),  the  simple  eyes,  usually  three  in  number,  on  the  upper 
part  of  the  head;  also  the  simple  eyes  of  insect  larvae  and  of  some 
other  arthropods. 
Occiput,  the  back  part  of  the  head. 
Onychium  (-ia),  a  pad  between  the  tarsal  claws. 
Orbit,  the  part  of  the  head  immediately  surrounding  the  eyes. 
Ostioles,  the  paired  lateral  openings  of  the  heart. 
Ovipositor,  the  egg-laying  apparatus. 
Palpus  (-pi),  one  or  two  pairs  of  jointed  sensitive,  finger-like  processes 

borne  by  the  mouth.   See  maxillary  palpus  and  labial  palpus. 
Parafacials,  the  sides  of  the  face  of  some  flies,  when  differentiated  from 

the  sunken  central  portion  and  the  orbits. 
Paranotal  lobes,  lateral  extensions  of  the  notum,  exemplified  by  those 

on  the  pronotum  of  the  Palaeodictyoptera. 
Parapsidal    furrow,    a    longitudinal    groove    between    the    median    line 


836  bulletin:  museum  of  comparative  zoology 

and  each  side  of  the  mesonotum,  lying  near  to  the  lateral  margin 

(Hymenoptera).  See  notauli. 
Parasite,  an  animal  that  feeds  on  or  in  some  other  living  animal. 
Paronychium  (-ia),  a  bristle-like  appendage  of  the  claws. 
Pectinate,  with  branches  like  a  comb. 
Pendulous,  hanging  from  one  end. 

Pedipalpi,  pedipalps,  the  second  of  the  paired  appendages  of  Arachnida. 
Peripneustic,  having  a  series  of  functional  spiracles  along  each  side  of 

the  body. 
Peritreme,  a  chitinous  plate  surrounding  the  spiracle  in  certain  mites. 
Petiolate,  attached  by  a  stalk  or  stem. 
Phytophagous,  feeding  on  plants. 
Plantula  (-lae),  a  pad-like  sole  on  the  underside  of  the  tarsi  of  certain 

insects. 
Pleurite,  one  of  the  side  pieces  of  the  body. 
Plumose,  feathery. 
Posterior  callosity,  a  swelling  between  the  root  of  the  wings  and  the 

scutellum  (Diptera). 
Posterior  cells,  a  variable  number  of  cells  extending  to  the  hind  margin 

of  the  wings,  the  first  bounded  inwardly  by  the  anterior  crossvein 

(Diptera). 
Posthumeral  bristle,  one  or  more  bristles  just  behind  the  shoulder-swelling 

(Diptera). 
Postnodal  crossveins,  a  series  of  short  transverse  veins  next  to  the  costal 

margin  of  the  wing,  beyond  the  nodus  (Odonata). 
Postscutellum,  a  small  transverse  piece  of  the  thorax  immediately  behind 

the  scutellum. 
Postvertical  bristles,  pair  of  minute  bristles  behind  the  ocelli  (Diptera). 
Preapical  bristle,  a  brisde  on  the  outside  of  the  tibiae  just  before  the  apex 

(Diptera). 
Prebasilare,  a  sclerite  on  the  underside  of  the  head,  sometimes  divided 

medially,  lying  behind  the  mentum  (Diplopoda). 
Predatory,  capturing  living  prey. 

Prefurca,  the  petiole  of  the  second  and  third  veins  (R4  and  R5)  of  Dip- 
tera. 
Presutural  bristle,  one  or  more  dorsocentral  bristles  just  in  front  of  the 

transverse  suture  (Diptera). 
Proboscis,  the  extended  trunk-like  or  beak-like  mouthparts. 
Proclinate,  inclined  forward. 
Proepimeron  (-ra),  that  part  at  the  rear  of  the  side  of  the  prothorax 

next  the  coxae. 
Prognathous,  having  the  mouthparts  projecting  forwards. 
Prolegs,  the  fleshy  abdominal  legs  of  certain  insect  larvae. 
Promentum,  a  median  sclerite  in  the  gnathochilarium,  lying  in  front 

of  the  mentum  or  stipites  (Diplopoda). 
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Pronotum,  the  back  or  upper  side  of  the  prothorax. 

Propleura  (-rae),  the  side  portion  of  the  prothorax. 

Propneustic,  having  only  the  anterior  pair  of  spiracles  open  and  func- 
tioning. 

Propodeum,  the  large  apical  portion  of  the  thorax,  behind  the  wings 
and  scutellum  (Hymenoptera). 

Prosoma,  an  anterior  clearly  separated  section  of  the  cephalothorax  in 
certain  Phalangida. 

Prosternum,  the  middle  of  the  underside  of  the  prothorax. 

Prothoracic  bristle,  a  bristle  above  each  of  the  front  coxae  (Diptera). 

Prothorax,  the  first  division  of  the  thorax,  bearing  the  front  legs. 

Pruinose,  coated  with  a  hoary  dust. 

Pseudopod,  an  outgrowth  or  projection  of  the  body  of  certain  larvae,  assist- 
ing in  locomotion. 

Pteropleural  bristles,  bristles  located  on  the  sides  of  the  body  just  beneath 
the  root  of  the  wings  (Diptera). 

Ptilinum,  a  temporary  bladder-like  structure  above  the  antennae  of  cer- 
tain Diptera. 

Pulvfllus  (-li),  a  pad  beneath  each  tarsal  claw. 

Pupa  (-pae),  the  resting  stage  of  insects  with  complete  metamorphosis, 
following  the  larva  and  preceding  the  adult. 

Puparium,  the  oval,  hardened  covering  of  the  pupa  of  the  higher  Dip- 
tera and  some  scale  insects,  formed  of  the  larval  or  nymphal  skin. 

Pupfparous,  giving  birth  to  full-grown  larvae  that  are  ready  to  pupate. 

Pygfdium,  the  last  dorsal  segment. 

Radial,  of  or  pertaining  to  the  radius. 

Radial  cell,  any  cell  in  the  wing  bordered  in  front  by  a  branch  of  the 
radius. 

Radial  sector,  the  posterior  of  the  two  main  divisions  of  the  radius. 

Radius,  the  third  of  the  principal  veins  of  the  typical  wing. 

Raptorial,  fitted  for  grasping  prey. 

Rastellum,  a  structure  on  the  chelicerae  of  certain  spiders  bearing  numer- 
ous tooth-like  projections. 

Reclinate,  pointing  backward. 

Recurrent  nervure,  one  or  two  transverse  veins  arising  from  the  lower 
side  of  the  submarginal  cells  (Hymenoptera). 

Remigium,  the  wing  area  exclusive  of  the  anal  and  jugal  areas. 

Reniform,  kidney-shaped. 

Reticulate,  meshed,  like  net  work. 

Rostrum,  a  beak  or  snout. 

Scape,  the  basal  joint  or  joints  of  the  antennae. 

Sclerite,  any  piece  of  the  body  wall  bounded  by  sutures. 

Scopa,  a  brush  on  the  underside  of  the  abdomen,  for  collecting  pollen 
(Hymenoptera). 

Scopula,  a  brush  of  hairs  or  bristles  (Araneida). 
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Scrobe,  a  groove  or  furrow,  especially  one  on  the  mandible  or  one  which 
receives  the  antenna. 

Scutellum,  a  somewhat  triangular  or  crescentic  sclerite  just  behind  the 
mesonotum. 

Serrate,  toothed  along  the  edge,  like  a  saw. 

Sessile,  (a)  broadly  attached;  (b),  incapable  of  movement  from  place 
to  place. 

Seta  (-tae),  a  bristle  or  filament. 

Setaceous,  bristle-like,  slender. 

Shagreened,  having  a  finely  roughened  surface. 

Sinuous,  S-shaped,  winding  back  and  forth. 

Small-crossvein,  a  short  crossvein  extending  from  the  base  of  the  discal 
cell  to  the  fifth  posterior  cell  between  M  and  Cu  (Diptera). 

Spatulate,  broad  at  tip,  narrowed  at  base. 

Spinulated,  furnished  with  very  small  spines. 

Spiracles,  breathing  pores  or  external  openings  of  the  tracheal  system. 

Spurs,  movable  spines,  usually  two,  at  the  end  of  the  tibiae. 

Spurious  vein,  an  adventitious  longitudinal  vein  crossing  the  anterior 
(r-m)  crossvein  (Diptera). 

Squamopygidium,  a  plate  formed  by  the  fusion  of  several  apical  abdom- 
inal segments  (Dermaptera). 

Sternauli,  a  pair  of  lateral  furrows  on  the  mesothorax  below  the  base  of 
the  wings  (Hymenoptera). 

Sternite,  the  ventral  piece  of  each  abdominal  segment. 

Sternopleural  bristles,  the  bristles  on  the  triangular  pleural  sclerite  be- 
tween the  front  and  middle  coxae  (Diptera). 

Stigma,  a  thickening  on  the  costal  border  of  the  wings  near  the  apex. 

Stipites  (sing,  stipes),  a  pair  of  sclerites  lying  at  each  side  of  the  gnatho- 
chilarium  (Diplopoda). 

Stridulation,  a  chirping  or  creaking  noise. 

Style,  (a)  a  bristle-like  process  terminating  the  antennae,  thicker  than 
the  arista  (Diptera);  (b)  short  slender  appendages  on  the  underside 
of  the  abdomen  (Thysanura). 

Styliform,  drawn  out  as  a  slender  stiff  process. 

Subantennal  groove,  a  groove  or  grooves  in  the  middle  of  the  face 
(Diptera). 

Subcosta,  the  second  of  the  principal  veins  of  the  typical  wing. 

Submarginal  cell,  one  or  more  cells  lying  behind  the  marginal  cells, 
usually  forming  a  second  row  below  the  anterior  margin  apically 
(Hymenoptera). 

Submedian  cell,  a  long  basal  cell  near  the  middle  of  the  wing  (Hy- 
menoptera). 

Submentum,  the  basal  part  of  the  mentum. 

Sulcate,  grooved  or  furrowed. 

Supraanal  plate,  a  dorsal  sclerite  terminating  the  abdomen. 


CLASSIFICATION   OF    INSECTS  839 

Suture,  a  line  separating  the  parts  of  the  body  wall. 
Tarsus  (-si),  the  foot,  the  jointed  portion  of  the  legs  beyond  the  tibia. 
Tegmen  (-mina),  the  toughened  fore  wings  of  grasshoppers,  etc. 
Tegula   (-lae),  a  small  convex  plate   over   the   root  of  the   fore   wings 

(Hymenoptera). 
Telepod,  a  modified  leg,  serving  as  a  copulatory  appendage,  on  one  of 

the  posterior  body  segments  of  male  Diplopoda. 
Telson,  the  last  abdominal  segment. 
Tentorial  rods,  several  diverging  chitinous  rods  within  the  posterior  part 

of  the  head  of  certain  dipterous  larvae. 
Tergite,  the  dorsal  piece  of  an  abdominal  segment. 
Termen,  the  outer,  or  distal  margin  of  the  wing. 
Theca,  a  sheath  or  sac-like  covering. 
Thorax,  the  second  of  the  main  divisions  of  the  insect  body,  between 

the  head  and  the  abdomen,  bearing  the  legs  and  wings. 
Tibia  (-iae),  the  shin-joint  of  the  legs,  between  the  femur  and  the  tarsus. 
Tornus,  the  hind  or  inner  angle  of  a  wing. 
Triad,  a  forked  vein,  with  the  fork  divided  by  a  middle  member  formed 

by  the  alignment  of  cross-veins. 
Triangle,  a  small  triangular  cell  near  the  base  of  the  wing  (Odonata). 
Trichobothria,  minute  sensory  hairs  on  the  tarsal  joints  of  the  legs  of 

certain  spiders. 
Triungulin,  the  active  first-stage  larva  of  the  Strepsiptera  and  certain 

hypermetamorphic  beetles. 
Trochanter,  the  small  second  joint  of  the  legs  between  the  coxa  and  the 

femur. 
Trochantin,   a   small   piece   between   the   sternum   and   the   front   coxa 

(Coleoptera). 
Truncate,  ending  squarely  with  sharply  cut-off  edge. 
Tympanal  hoods,  tympanal  bullae,  a  pair  of  tubercles  or  swellings  at  the 

base  of  the  abdomen  in  certain  Lepidoptera. 
Venation,  the  course  of  the  veins  or  rod-like  thickenings  of  the  wings. 
Ventral,  pertaining  to  the  underside  of  the  body. 
Ventral  membrane,  the  skin-like  tissue  connecting  the  tergites  and  the 

sternites  (Diptera). 
Ventral  segments,  the  sternites  of  the  abdomen. 
Verrucose,  covered  with  minute  warts  or  tubercles. 
Vertex,  the  crown  of  the  head. 
Verticillate,  provided  with  whorls  of  fine  hairs. 
Vestigial,  small,  degenerate,  not  functional. 
Vibrissa  (-sae),  a  bristle  or  bristles  on  each  side  of  the  mouth-opening 

in  front  (Diptera). 
Viviparous,  bringing  forth  living  young,  not  laying  eggs. 

/ 


INDEX  TO  GENERA  AND  HIGHER  GROUPS 

Illustrations  are  indicated  by  page  numbers  in  bold  face  type. 


Ababa,  570 
Abavus,  327 
Abedus,    184 
Abisara,  267 
Ablabesmyia,  323 
Abl'erus,  637 
Aboilidae,   807 
Aboilinae,   94 
Abraeinae,  558 
Abraxas,  238 
Abrosoma,  104 
Abrostola,  248 
Acalypta,  169 
Acalyptratae,  353 
Acanalonia,  152,  154 
Acanaloniidae,   154 
Acanthaspis,  174 
Acanthedra,  260 
Acantheinae,   730 
Acantheis,  730 
Acanthiidae,   170,   173 
Acanthocera,  329 
Acanthoceridae,  585 
Acanthocerus,    584 
Acanthochermes,  161 
Acanthocnema,  359 
Acanthocneminse,  339 
Acanthocolonia,    104 
Acanthocoris,    177 
Acanthoctenidae,  720 
Acanthoctenus,  720 
Acantholena,  359 
Acantholyda,  622 
Acanthomera,  327 
Acanthomeridae,  327 
Acanthophorus,  574 
Acanthophrynus,  700 
Acanthoplus,  97 
Acanthops,  87 
Acanthopsylla,  539 
Acanthoscelides,  574 
Acanthothrips,   139 
Acarida,  733 
Acaridae,  742 
Acarina,  696,  733 
Acaroidea,  741 


Acartophthalminae,  373 
Acartophthalmus,   373, 

374,  381 
Acarus,  741,  742 
Acattyma,  717 
Acelyphus,  366 
Acentropus,  243,  270 
Aceratogallia,  147 
Acerentomidae,  43 
Acerentomon,  43,  45 
Acerentuloides,  43 
Acerentulus,  48 
Acheles,  744 
Acherontia,  236,  684 
Acheta,  99 
Achetidae,  99 
Achias,  371 
Achilidae,  153 
Achilixia,  153 
Achilixiidse,  153 
Achillia,  551,  552 
Achilus,  153 
Achlaena,  87 
Achrochordum,  762 
Achroia,  244 
Achylodidae,  264 
Acidaliinae,  237 
Acidia,  380 
Acilius,  546 
Acinipe,  101 
Aciura,  380 
Aclista,  646 
Aclopidae,  584 
Acmaeodera,  554 
Acmaeops,  575 
Acmonotus,  210 
Acneus,  552 
Acoloithus,  232 
Acoma,  584 
Aconophora,  143 
Acontia,  248 
Acontiinae,  248 
Acontista,  87 
Acontistinae,  87 
Acontistoptera,  388,  390 
Acordulecera,  625,  663 


Acordul'eceridae,  625 
Acraea,  269 
Acraeinae,  269,  285 
Acraga,  234 
Acragidae,  234 
Acreioptera,  562 
Acrida,  100 
Acrididae,  100 
Acridiidae,   100 
Acridiinae,  101 
Acridinae,  101 
Acridoidea,  94 
Acridoxena,  96 
Acritini,  571 
Acritus,  571 
Acrobasis,  244 
Acroberotha,  210 
Acrobuninae,  713 
Acrocera,  332,  333 
Acrocercops,  261 
Acroceridae,  333,  400, 

413 
Acrocerinae,  333 
Acrodesmia,   326 
Acrolepia,  251 
Acrolepiidae,  251,  276 
Acrolophidae,  254,  275 
Acrolophus,  254,  275 
Acromanteinae,  91 
Acromantinae,  91 
Acromantis,  91 
Acrometopia,  369 
Acronesia,  356 
Acroneuria,  74 
Acronycta,  247 
Acronyctinas,  247 
Acrophylla,  105 
Acrophyllinae,  105 
Acropsopilio,  712,  714 
Acropsopilionidae,  714 
Acropteroxys,  567 
Acropyrgota,  369 
Acrosticta,  369 
Acrotelsa,  46 
Acrotrichis,  567 
Acrotylus,  101 
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Acrydiidae,  99,  100 
Acrydium,    101 
Actaletes,  51 
Actaletidae,  51 
Actea,  238 
Actenoptera,  364 
Actenotarsus,  128 
Actias,  242 
Actina,  325 
Acdninae,  325 
Actinophlebia,  817,  818 
Actinopodinas,  717 
Actinoptera,  380 
Actinopus,  717 
Actinote,  269 
Acdnothrips,   138 
Actora,  367 
Acucephalinae,  147 
Acucephalus,  147 
Aculeata,  626 
Acul'ognathidae,  569 
Aculognathus,  569 
Acumonda,  713 
Acutangulus,  760 
Adaeum,  713 
Adalia,  568 
Adanastus,  567 
Adapsilia,  369 
Addaea,  242,  243 
Adela,  253,  272,  275 
Adelges,  159,  160 
Adelgidae,  160 
Adelginae,  160 
Adelidae,  253,  274 
Adelocera,  556 
Adeloneuridae,  795 
Adelpha,  268 
Adelphomyia,  309 
Adelopteromyia,  388 
Ademosynoides,  824 
Adenophlebia,  58 
Adephaga,  543 
Aderidae,  573 
Aderus,  573 
Adetomeris,  241 
Adimeridae,  566 
Adimerus,  566 
Adiphlebiidae,  792 
Adiscofiorinia,  163 
Adonea,  719 


Adoretus,  585 
Adoxus,  578 
Adrama,  380 
Adraminae,  380 
Adranes,  551,  552 
Aedes,  314 
./Egeria,  231 
/Egeriidae,  231,  274 
^Egiale,  263 
^gialia,  584 
iEgial'iidac,  584 
yEgialites,  570 
yEgialitidae,  570 
^Egidium,  584 
^Egilops,  634 
iEgithus,  566 
Aeletes,  571 
yEnictus,  641 
iEnigmatias,  345,  388 
iEnigmadinae,  346 
/Enigmatistes,  345,  388 
yEnigmatopceus,  388 
^Eolothripidae,   136 
/Eolodirips,   136 
Aepophilidae,  170 
Aepophilus,  170 
Aeromachus,  264 
Aerophasma,  808,  809 
Aerophasmatidss,  809 
Aeroplanidae,  809 
^Eschna,  67 
/Eschnidae,  67 
^shna,  67,  69 
/Eshnidae,  67,  70 
^Eshnoidea,  67 
/Ethalochroa,  85 
/Ethialion,  145 
/Ethialionidae,  145 
^thomorpha,  577 
Aethus,   179 
iEtioptera,  1 1 9 
Aetophlebiidae,   792 
Agabus,  546 
Agalena,  725 
Agalenidae,  725 
Agaleninae,  725 
Agallia,  147 
Agal'liidae,  147 
Agalliopsis,   147 
Aganaidae,  246 


Aganais,  246 
Agandecca,  153 
Agaon,  635 
Agaonddae,  635,  638 
Agapema,  242 
Agapetidae,  267 
Agapetus,  218 
Agapostemon,  657 
Agarista,  249 
Agarisddae,  249,  278 
Agathia,  238 
Agathidinae,  631 
Agathinae,  631 
Agathis,  630 
Agathomera,  104 
Agathomyia,  350 
Agdisds,  230 
Agetopanorpidae,  820 
Agenia,  648 
Ageniaspis,  635 
Aglaope,  235 
Aglia,  241,  283 
Agliinae,  241,  282,  283 
Aglossa,  245 
Aglycyderes,  578,  582 
Aglycyderidae,  578 
Aglycyderoidea,  578 
Agnatha,  55 
Agnippe,  256 
Agonis,  251 
Agonopteryx,  257 
Agonosomatinae,  343 
Agonoxena,  254,  262 
Agonoxenidae,    254,    262 
Agoriinae,  728 
Agraptocorixa,    182 
Agraulis,  269 
Agria,  356 
Agrias,  268 
Agridse,  546 
Agriidae,  67 
Agrilinae,  555 
Agrilus,  554 
Agrioidea,  65 
Agrion,  66,  67 
Agrionidae,  67,  68 
Agrionoidea,  65 
Agrionopsis,  86 
Agriothera,  254 
Agriotypidae,  628 
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Agriotypus,  628 
Agroecia,  97 
Agrceciinae,  97 
Agromyza,  377,  405 
Agromyzidae,  378,  382 
Agrotera,  245 
Agroterinaj,  245 
Agrodnae,  247 
Agrotis,  247 
Agrypnetes,  217 
Agrypnia,  218 
Agulla,  205,  206 
Aides,  232 
Alabama,  248 
Alaptus,  634 
Alaus,  556 
Albia,  740 
Albiorix,  708 
Alcestis,  154 
Alchisme,  143 
Alcidis,  242 
Aldrichia,  337 
Aldrichomyza,  384 
Aldrovandiella,  317 
Aleochara,  564 
Aleocharinae,  564 
Aleurobius,  742 
Aleurocanthus,  156,  158 
Aleurochiton,  158 
Aleurodicinae,  158 
Aleurodicus,   156,    157 
Aleuropteryginae,  207 
Aleuropteryx,  207 
Aleyrodes,  156,  158,  159 
Al'eyrodidae,  157 
Aleyrodinse,  158 
Alienidae,  638,  651 
Alipes,  771 
Allacama,  52 
Allactoneura,  320 
Allactoneuridae,  320 
Allantus,  625 
Allecula,  569 
Alleculidae,  570 
All'obosca,  386,  391 
Alloboscinae,  386 
Allocapnia,  75 
Allochrysa,  210 
Allocoelia,  643 
Allocoryninae,  581 


Allocorynus,  581 
Allocosa,  725 
Allocotocera,  318 
Al'lodahlia,  117 
Allodape,  659 
Allodia,  320 
Alloeostylus,  361 
Allognosta,   325 
Allokcenenia,  697 
Allononyma,  257 
Alloperla,  74 
Allophyla,  374 
Allopocockia,  766 
Alloporus,  767 
Alloptes,  742 
Allorhina,  585 
Allostethella,  115 
Allostethidae,  115 
Allostethus,  114,   115 
Al'lotrichia,   217,  218 
Allotxichoma,  382 
Almeidaia,  241 
Alofia,  752 
Alokobius,  771 
Alombus,  390 
Alophora,  358 
Alouattamyia,  353 
Alsophila,  238 
Altella,  719 
Altica,  578 
Aldcidae,  578 
Alucitidae,  230 
Alydidae,   177 
Alydus,  177 
Alypia,  249 
Alypiodes,  250 
Alysia,  628 
Alysiidae,  628 
Alysson,  655 
Alyssonidae,  655 
Amalopteryx,  389 
Amands,  91 
Amara,  544 
Amata,  248 
Amathomyia,  340 
Amathusia,  268 
Amathusiidae,  268,  281 
Amatidae,  248 
Amauris,  269 
Amaurobiidae,  719 


Amaurobiinae,  719 
Amaurobius,  719 
Amaurosoma,  359 
Amblyaspis,  645 
Amblycera,   1 3 1 
Amblycerinae,  574 
Amblycerus,  574 
Amblyomma,  735 
Amblypodia,  267 
Amblypygi,  698 
Amblyscirtes,  264 
Amblythyreus,  174 
Ambrysinae,  183 
Ambrysus,   182 
Ameles,  91 
Ameletus,  58 
Amelinae,  91 
Ametastegia,  625 
Ametris,  238 
Ametxopodidae,  58,  61 
Ametropus,  58 
Amicrocentrum,  631 
Amictus,  337 
Amiota,  384 
Amiodnae,  384 
Amitermes,  123 
Ammophil'a,  653 
Ammoplanus,  656 
Ammotrecha,  707 
Ammotrechidae,  707 
Ammotrechula,  707 
Ammoxenidae,  721 
Ammoxenus,  721 
Amobia,  358 
Amobiinae,  358 
Amoebaleria,  374 
Amorphoscelidae,  85 
Amorphoscelis,  85 
Amphiacusta,  99 
Amphibolips,   634 
Amphicoma,  584 
Amphientomidae,  127 
Amphientomum,  127 
Amphigeronda,  128 
Amphigyrum,  719 
Amphilecta,  326 
Amphiopinae,  549 
Amphipogon,    374 
Amphipsocidas,   128 
Amphipsocus,  128 
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Amphipsylla,  539 
Amphipterygidae,  66,  69 
Amphipteryx,  66 
Amphipyra,  247 
Amphipyrinae,  247 
Amphiscepa,  154 
Amphiscepidae,  154 
Amphisternus,  568 
Amphithera,  254 
Amphitheridae,  254 
Amphix,  568 
Amphizoa,  546 
Amphizoidae,  546 
Amphorophora,  158 
Amplinus,  761 
Ampulex,  652 
Ampulicidae,  652 
Ampulicimorpha,  642 
Amycle,  153 
Amydria,  253 
Amydriidae,  253 
Amytta,  96 
Anabolia,  218 
Anaborrhynchus,  335 
Anabrus,  93,  97 
Anacampsis,  256 
Anacampta,  371 
Anacanthaspis,  331 
Anacanthella,  327 
Anacanthotermes,  122 
Anacharis,  634 
Anacharitidae,  634 
Anacrabro,  656 
Anadiastothele,  716 
Anadiastothelinae,  716 
Anaea,  268 
Anagarypus,  709 
Anagenesia,  56 
Anagnota,  378 
Anagraphis,  726 
Anajapyx,  45,  48 
Analcocerinae,  327 
Analcocerus,  326,  327 
Analges,  742 
Analgesidae,  742 
Aname,  717 
Anamorpha,  770 
Ananteris,  704 
Anapausis,  317 
Anaphe,  239 


Anapheis,  266 
Anaphes,  634 
Anaphothrips,  137 
Anaplecta,  79 
Anaptycha,  81 
Anareolatae,  102 
Anarsia,  256 
Anasa,  177,  178 
Anasigerpes,  91 
Anaspididae,  573 
Anaspis,  572 
Anastatus,  635 
Anastrepha,  380 
Anataelia,  114,  115 
Anataeliidae,  115 
Anatalanta,  389,  390 
Anatella,  320 
Anatemnus,  710 
Anatis,  568,  684 
Anatopynia,  322,  323 
Anax,  67 
Anaxarcha,  91 
Anaxiphus,  99 
Anaxyela,  826,  826 
Anaxyelidae,  826 
Ancistrocerus,  647 
Ancistrogaster,  114,  117 
Ancistrogastridae,  117 
Ancylis,  255 
Ancylolomia,  244 
Ancylolomiinae,  244 
Ancylometis,  254 
Ancyrona,  554 
Andex,  116 
Andrena,  656 
Andrenidae,  656 
Andreninae,  656 
Andrenosoma,  340 
Androloma,  249 
Androniscus,  693 
Androprosopa,  315 
Anechura,   117 
Anechuridae,   117 
Anepisceptus,  97 
Anepitacta,  96 
Anerastia,  244 
Anerastiinae,  244 
Anethops,  772 
Aneurina,  346 
Aneurobraconinae,  631 


Aneurus,  172 
Angela,  86,  86 
Angelina?,  86 
Angitula,  372 
Angituloides,  372 
Anhomalophlebiidae,  792 
Anigrus,  153 
Anisacantha,  104 
Anisaspis,  718 
Anisaspoides,  718 
Anisaxia,  784 
Anisembia,   119 
Anisembiidae,  119 
Anisocentropus,  219 
Anisodes,  237 
Anisolabidae,   116 
Anisolabis,  115 
Anisomera,  309 
Anisomerinae,  309 
Anisomorpha,  103,  104 
Anisomorphinae,  104 
Anisoneuria,  228 
Anisopleura,  66 
Anisoplia,  585 
Anisopodidae,  316 
Anisopogon,  339 
Anisops,  182 
Anisoptera,  64,  68,  804 
Anisopus,  316 
Anisota,  241 
Anisotamia,  336 
Anisotomidae,  563 
Anisozygoptera,  64,  68, 

804 
Anisynta,  264 
Ankothrips,  136 
Anobiidae,  561,  591 
Anobium,  560 
Anogdus,  552 
Anomala,  585 
Anomalaphis,   159 
Anomalempis,  342 
Anomalochaeta,  378 
Anomalogrammidae,  797 
Anomlsma,  65 
Anomogyna,  247 
Anomol'oga,  255 
Anomologidae,  255 
Anomophagus,  554 
Anomoses,  228,  229 
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Anomoseddae,  228 
Anopheles,  313,  407, 

410 
Anophelinae,  313,  393 
Anophthalmus,  544 
Anoplocnemis,   177 
Anoplodermaddae,  575 
Anoplura,  202,  816 
Anopsobius,  771 
Anormochorisddae,  819 
Anorostoma,  374 
Anostostoma,  94 
Anostostomatinae,  94 
Anoda,  153 
Anotogaster,  67 
Antarctophthirius,  202 
Antennomegistus,  737 
Antennophoridae,  737 
Antennophorus,  737 
Anteon,  644 
Anthalia,  342 
Anthaxia,  554 
Anthela,  246 
Anthelidae,  246,  249 
Antheraea,  242,  242 
Anthericomma,  620 
Antherophagus,  559 
Anthicidae,  573 
Anthicus,  573 
Anthidium,  658 
Anthiidae,  546 
Anthobosca,  649 
Anthoboscidae,   649 
Anthocaris,  266 
Anthocoptes,  734 
Anthocoridae,  170 
Anthocoris,  170 
Anthogona,  762 
Anthogonidae,  762 
Anthomyia,  360 
Anthomyiara,  354 
Anthomyiida?,  360,  389, 

404,  405 
Anthomyiinae,  360 
Anthomyza,  378 
Anthomyzidae,  378 
Anthophasia,  371 
Anthophila,  652 
Anthophora,  659 
Anthophorinae,  659 


Anthracinae,  335 
Anthracomyia,  356 
Anthracoptilidae,  795 
Anthracothremmidas, 

792 
Anthrax,  335,  336 
Anthreninae,  560 
Anthrenus,  552,  560 
Anthribidae,  583 
Anthroleucosoma,  763 
Anthroleucosomaddae, 

763 
Andchaeta,  368 
Antilochus,  178 
Andneura,  371 
Andopa,  348 
Andopinae,  348 
Antiphonus,  761 
Andsolabis,   116 
Andspila,  259,  259 
Andssa,  327 
Antissinae,  327 
Andiata,  305 
Antocha,  310 
Antochinac,  310 
Antongilia,   104 
Antonia,  167,  336 
Antrops,  389 
Anuraphis,   158 
Anurapteryx,  237 
Anurida,  51,  54 
Anuroctonus,  704 
Anyphaena,  721 
Anyphaenidse,  721 
Anystidae,  744 
Anystis,  744 
Apachyidae,  113 
Apachyoidea,  1 1 3 
Apachyus,  113,  114 
Apanteles,  631 
Apantesis,  249 
Apatania,  218 
Apatelodes,  239 
Apatelodinse,  239,  282 
Apatidae,  561 
Apatolestes,  329 
Apatura,  268 
Apaulina,  356 
Apemon,  321 
Apetenus,  389 


Apfelbeckia,  764 
Aphaenocephalidae,  569 
Aphaenocephalus,  569 
Aphaereta,  628 
Aphalara,  157 
Aphalaroida,  157 
Aphaniosoma,  375 
Aphaniptera,  538 
Aphantochilidae,  727 
Aphantochilinae,  727 
Aphelinidae,  637 
Aphelinus,  637 
Aphelochiridae,   182 
Aphelochirinae,   1 83 
Aphelonema,  152,  154 
Aphelophl'ebia,  802 
Aphelophlebodidae,  802 
Aphelopus,  644 
Aphelosedidae,  258 
Aphididse,  158 
Aphidiidae,  628 
Aphidiinae,  632 
Aphidinae,  158 
Aphidius,  632 
Aphidoidea,  157 
Aphilanthops,  654 
Aphilodon,  774 
Aphiochaeta,  346 
Aphis,  158,  159 
Aphlebocoridae,  814 
Aphodiidae,  584 
Aphodius,  584 
Aphoebandnae,  336 
Aphoebantus,  336 
Aphorista,  568 
Aphrastobraconinae,    629 
Aphria,  358 
Aphrophora,  145,   145 
Aphrosylinae,  344 
Aphrosylus,    344,    399, 

399 
Aphthonetus,  261 
Apicimelia,  239 
Apidae,  658,  664 
Apinae,  659 
Apiocera,  335 
Apioceridae,  335 
Apiocerinae,  335 
Apiococcus,  167 
Apiomerinae,   175 
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Apiomeris,  758 
Apiomerus,  174 
Apiomorpha,  165 
Apiomorphidae,  165 
Apion,  581 
Apioninae,  581 
Apioscelis,   1 00 
Apis,  655,  658 
Apisa,  239 
Apistomyia,  311 
Apistomyinae,  311 
Apithanidae,  792 
Apivora,  340,  349 
Apivorinae,  349 
Aplasta,  238 
Aplastus,  562 
Aploneura,  159 
Apneumonella,  730 
Apneumonomorphae,  716 
Apocephalus,  346 
Apocheiridium,  710 
Apochrysa,  210 
Apochrysidae,  210 
Apochthonius,   708 
Apocrita,  622 
Apodacra,  357 
Apodemia,  267 
Apodigona,  764    . 
Apoidea,  652,  656,  664 
Apolysis,  337 
Apomidas,  335 
Apopappidae,  784 
Apophorhynchus,  365 
Apopnidae,  814 
Apoprogenes,  231 
Apoprogenidae,  231 
Apospasma,  325 
Apotomidae,  546 
Apotomini,  545 
Appias,  266 
Apsinota,  383 
Aptanogyna,  388 
Aptera,  44,  47 
Aptericola,  133 
Apterina,  389 
Apterogyna,   640 
Apterogynidae,  640 
Apteropanorpa,  214,  215 
Apteroscirtus,  96 
Apterygida,  117 


Apterygota,  33 
Aptilotus,  389 
Apyrrhothrix,  263 
Apystomyia,  337 
Arachnida,  693 
Arachnocampa,  320 
Arachnocorinae,  176 
Aradidse,   172 
Aradoidea,  172 
Aradus,  172,  173 
Aranea,  723 
Araneida,  696,  716 
Araneinae,  724 
Arbelidae,   234 
Archaea,  720 
Archaeacridites,  793,  794 
Archaehymenoptera,   784 
Archaeidae,  720 
Archaeinae,  720 
Archaemegapdlidae,    785 
Archaemiomopteridae, 

810 
Archaeolothrips,  136 
Archandra,  54 
Archegocimicidae,  814 
Archelytridae,  798 
Archeomyia,  328 
Archescytina,  812,  813 
Archescytinidae,  812 
Archiblatta,  81 
Archiblattidae,  81 
Archichauliodes,  204 
Archidux,    117 
Archihymen,  648 
Archihymenidae,  648 
Archilepidoptera,  227 
Archimandrita,  82 
Archimanteinae,  91 
Archimantinae,  91 
Archimands,  91 
Archimyia,  330 
Archimylacridae,  806 
Archimylacris,  806,  806 
Archimyza,  327 
Archipanorpidae,  819 
Archiphora,  341,  823 
Archiphoridae,  823 
Archips,  255 
Archipsocidae,  128 
Archipsocus,  128 


Archipsyllidae,  811 
Archisialidae,  816 
Archisialis,  816,  816 
Archistradomys,  326 
Archithemidae,  805 
Architipula,  822 
Architipulidae,  822 
Archizygoptera,  803 
Archon,  266 
Archotermopsis,  122 
Archytas,  358 
Arena,  249 
Arctiidae,  249,  271,  278, 

280 
Arctiscidae,  754 
Arcdscon,  754 
Arctocoris,  179 
Arctophil'a,  350 
Arctophilinae,  350 
Arctopsyche,  219 
Arctopsychidae,    2 1 9 
Arctopsylla,  539 
Arctosa,  725 
Arctosyrphus,  350 
Arcyophora,  248 
Areolaria,  81 
Areolariidae,  81 
Areolatae,  102 
Areopodidae,  153 
Areopus,  153 
Argantidae,  735 
Argas,  695,  735 
Argasidae,  735 
Arge,  625 
Argia,  66 
Argidae,  625,  662 
Argiolestes,  65 
Argiope,  723 
Argiopidae,  721,  723 
Argiopinas,  724 
Argynnis,  268 
Argyra,  343,  345 
Argyramoeba,   335 
Argyresthia,  260,  277 
Argyresthiidae,  260,  275 
Argyria,  244 
Argyrodes,  722 
Argyrodininae,  723 
Argyroneta,  721 
Argyronetidae,  721 
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Argyroploce,  255 
Argyrotoxa,  256 
Argyrotypinae,  234 
Argyrotypus,  234 
Ariasella,  389 
Aricia,  361 
Ariciinae,  361 
Arilus,  174 
Aristotelia,  256 
Arixenia,  113 
Arixeniidae,  1 13 
Arixenina,  113 
Armacia,  155 
Armadillidiidae,  693 
Armadillidium,  693 
Armadillo,  693 
Armil'lifer,  752 
Arphax,  105 
Arphia,  101 
Arrenuridae,  740 
Arrhenuridae,  740 
Arrhenurus,  740 
Arrhinotermes,  123 
Arrhopalites,  52 
Arria,  89 
Arrup,  773 
Arsenura,  241 
Arsenuridae,  241 
Arta,  244 
Artematopus,  553 
Artemita,  326 
Arteriopteryx,  208 
Arthria,  317 
Arthroceras,  331 
Arthroceratinae,  331 
Arthrolips,  566 
Arthromacra,  570 
Arthropeas,  331 
Arthroplea,  58 
Arthropleidae,  58 
Arthropleona,  50 
Arthropoda,  26 
Arthropterus,  545,  548 
Arthrorhabdna,  771 
Arthrosphaera,  758 
Arthrotardigrada,  753 
Arthroteles,  331 
Arthrotelinae,  331 
Articerus,  551 
Aruanoidea,  105 


Arytaina,  157 
Arytropteris,  96 
Asageninae,  723 
Asanada,  771 
Asarcina,  349 
Ascalaphidae,  210 
Ascalaphus,  210 
Asceles,  105 
Ascelis,  165 
Ascepasma,  104 
Ascepasminae,   104 
Aschiphasma,  104 
Aschiphasmatinae,    104 
Ascia,  266 
Asciidae,  266 
Asclera,  571 
Ascodipteridae,  386 
Ascodipterinae,  386 
Ascodipteron,   385,   386, 

390,  391 
Ascogaster,  632 
Ashinaga,  254 
Ashinagidae,   254 
Asida,  570 
Asienthomidae,  810 
Asilidae,  338,  401,  413 
Asilinae,  339 
Asilostoma,  367 
Asilus,  339 
Asindulum,  321 
Asiphum,  159 
Asota,  246,  246 
Asotidae,  246 
Asphaeridiopodidae,  755 
Asphaeridiopus,  755 
Asphalidesmus,  761 
Asphonodylia,  316 
Aspicera,  634 
Aspiceridae,  634 
Aspicolpus,  631 
Aspidiotinae,  162 
Aspidiotus,  162,  163 
Aspidohymenidae,  787 
Aspidolopha,  577 
AspidomorpRa,  578 
Aspidoneura,  796 
Aspidophoridse,  561 
Aspidoptera,  385,  391 
Aspidothoracidae,  787 
Aspidothorax,  787,  788 


Aspistes,  317 
Aspistinae,  317 
Assamia,  713 
Assamiidae,  713 
Assmutherium,  346 
Astata,  654 
Astatidae,  654 
Astega,  322 
Asteia,  371 
Asterocampa,  268 
Asterolecaniidae,  165 
Asterolecanium,    165 
Asteromyia,  316 
Asthenidae,  31 1 
Asthenidia,  240 
Asthenohymen,  788,  789 
Asthenohymenidae,  789 
Astia,  371,  376,  379 
Astiidae,  371,  379 
Astollia,  87 
Astomella,  333 
Astrodesmus,  761 
Astroma,   100 
Astylus,  563 
Asynapta,  316 
Asyncritidae,   792 
Asyndetus,  345 
Atactophlebiidae,  796 
Ataenius,  584 
Atalanta,  342 
Atalantinae,  342 
Atalophlebia,  57,  58 
Atarba,  310 
Ateledera,  576 
Atelura,  46 
Atelurinae,  46 
Atemnidae,  710 
Atemnus,  710 
Athena,  268 
Atherigona,  360 
Atherix,  332,  400,  401 
Athetis,  247 
Athetocephinse,  623 
Athetocephus,  623 
Athyroglossa,  382 
Athyreus,  584 
Atissa,  382 
Atomaria,  559 
Atomosia,  339,  340 
Atomosiinae,  340 
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Atomus,  744 
Atomyia,  219 
Atomyoides,  219 
Atopatelura,  46 
Atopocixius,  153 
Atopodesmus,  760 
Atopognathus,  372 
Atopomyia,  327 
Atopopus,  58 
Atracddeidae,  740 
Atractides,  740 
Atractoceridae,  565 
Atractocerus,  565 
Atriadops,  333 
Atrichops,  332 
Atrophaneura,  265 
Atropidae,  127 
Atropos,  127 
Atrytone,  264 
Atta,  641 
Attacidae,  241 
Attacus,  242 
Attageninae,  560 
Attagenus,  560 
Attaphila,  79,  80 
Attaphilidae,  79 
Attatelura,  46 
Attelabinae,  581 
Attemsia,  763 
Attemsiidae,  763 
Atteva,  258 
Attevidae,  258 
Atticola,  81 
Atticolidae,  81 
Atddae,  728 
Amis,  728 
Aturus,  740 
Atylotus,  329 
Atypidae,  717 
Atypus,  717 
Auchenomus,  116 
Auchenorrhyncha,  141 
Augasma,  259 
Augochlora,  657 
Aulacaspis,  162,  164 
Aulacidae,  627 
Aulacidea,  634 
Aulacocentrum,  631 
Aulacogaster,  372,  373 
Aulacogastridae,  372 


Aulacophilus,  654 
Aulacoscelis,  576 
Aulacostethus,  627 
Aulacus,  627,  633 
Aulicus,  552 
Aulodesmus,  761 
Aulonium,  567 
Aulonogyrus,  548 
Aulonothroscus,  556 
Auromantis,  90 
Australestes,  65 
Australiosoma,  761 
Australobius,  771 
Austrohelcon,  631 
Austromerope,  216 
Austronymphes,  210 
Austroperla,  74 
Austroperlidae,  74 
Austrophlebia,  67 
Austrosciara,  388 
Austrosialis,  205,  205 
Austrozele,  631 
Autocrates,  572 
Autographa,  248 
Autolyca,  104 
Automeris,  241 
Automolis,  249 
Auximobasis,  260 
Avellopsis,  720 
Avicularia,  718 
Aviculariidae,  718 
Axia,  239 
Axiidae,  239 
Axima,  637 
Axonopsidae,  740 
Axymyia,  315,  318 
Axysta,  382 
Azelia,  361 
Azelina,  238 
Azygethidae,  773 

Babia,  577 
Bacanius,  558 
Baccha,  349 
Bacchinae,  349 
Bacilia,  385 
Bacillidae,  102 
Bacillinae,  104 
Bacillothrips,  138 
Bacillus,   104 


Bacteria,  103,  105 
Bacteriidae,  105 
Bacteriinae,  105 
Bacterioidea,  102 
Bactria,  339,  400,  401 
Bactridium,  105 
Bactrocera,  380 
Bactrodinae,  175 
Bactromantis,  85 
Bacunculidae,  104 
Bacunculinae,  105 
Bacunculus,  105 
Badumna,  719 
Baeocera,  561 
Baetidae,  56,  61 
Baeds,  56,  57,  60 
Baedsca,  57,  58 
Baetiscidae,  58 
Baetoidea,  56 
Baileya,  248 
Balaninus,  582 
Balbillus,  151 
Balioptera,  378 
Ballophilus,  773 
Bandakia,  740 
Banda,  85 
Bapta,  238 
Barce,  176 

Bardohymenidae,   787 
Bareogonalos,  645 
Bargena,  739 
Baronia,  266 
Baroniina;,  266 
Barrella,  706 
Barychelidae,  718 
Barychelinae,  718 
Barychelus,  718 
Barypenthus,  220 
Basilia,  390 
Bassareus,  577 
Bathyscia,  563 
Batillipes,  753,  754 
Batocera,  575 
Batoceridae,  575 
Batrachedra,  261 
Batrisodes,  551 
Battus,  265 
Bdella,  744 
Bdellidae,  744 
Bdellolarynx,  361 
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Bebaiotes,  153 
Bebelothrips,  137 
Beckerina,  346 
Bedellia,  252,  253 
Bedelliidae,  252 
Belgica,  388 
Belida%  581 
Bellardia,  329 
Bellardiinae,  329 
Belmontiidae,  820 
Belomands,  87 
Belomicrus,  656 
Beloniscus,  713 
Belonogaster,  647 
Belostoma,  184 
Belostomaddae,   184 
Belvosia,  357,  358 
Belyta,  645,  646 
Belytidae,  646,  650 
Bembecia,  230 
Bembex,  654 
Bembicidae,  654 
Bembidiini,  545 
Bembidula,  654 
Bembix,  653,  654 
Benacus,  184 
Bephratoides,  638 
Bequaertomyia,  328 
Beraea,  220 

Beraeidae,  220,  222,  223 
Beraeodes,  220 
Beridinae,  325 
Beridops,  325 
Beris,  325 
Berismyia,  325 
Berosus,  549 
Berotha,  210 
Berothidae,  210 
Bertea,  388 
Beryddae,  177 
Bethylidae,  644,  651,  664 
Bethylus,  644 
Bezzia,  324 
Bhutanitis,  266 
Biantinae,  713 
Biarmohymenidae,  789 
Bibasis,  263 
Bibio,   306,   316,   317, 
395,  397,  408,  409 


Bibiocephala,    310,    311, 

392,  394,  409,  409 
Bibiodes,  316 
Bibionidae,    316,   395, 

408 
Bibioninae,   316 
Bicalcar,  332 
Bicalcarinae,  332 
Bicellaria,  342 
Bicyrtes,  654 
Bidessus,  546 
Bintoniellidae,  807 
Biosteres,  631 
Biphyllidae,  559 
Bironella,  313 
Biscirus,  743 
Biton,  707 
Bittacidae,  214 
Bittacomorpha,  307,  308, 

394,  394,  407,  410 
Bittacomorphella,  307 
Bittacomorphinae,  307 
Bittacus,  214 
Bittacusidae,  214 
Blaberidae,  82 
Blaberus,  82 
Blacinae,  632 
Blacus,  632 
Blaesoxipha,  356 
Blaniulidae,  766 
Blaniulus,  760,  766 
Blapidae,  570 
Blaps,  570 
Blaptica,  82 
Blasdcotoma,  625 
Blasticotomidae,  625,  661 
Blastobasidae,   252,  260, 

278 
Blastobasis,  260 
Blastodacna,  261 
Blastophaga,  635 
Blatella,  78,  79,  80 
Blatta,  78 
Blattaria,  77,^805 
Blattelytrida^  798 
Blattidae,  78 
Blatdnopsidae,  795 
Blattinopsis,   795 
Blattoidea,  77 
Blechroscelinae,  722 


Blennocampa,  625 
Blennocampinae,   625, 

661 
Blepharocera,  310,  311 
Blepharoceridae,  311, 

392,  409 
Blepharocerinae,  311 
Blepharodes,  85 
Blepharoprocta,  342 
Blepharopsis,  85 
Blepharoptera,  374 
Blissus,   178,  178 
Blothrus,  708 
Boarmia,  238 
Boarmiinae,  238 
Bocchus,  644 
Bochica,  708 
Bosthinse,  729 
Bogeria,  353 
Bolbe,  89 

Bolboceras,  552,  584 
Bolbodimyia,  329 
Bolbodimyiinae,  329 
Bolbomyia,  332 
Bolbula,  89 
Boledna,  318,  319 
Bolitophagus,   570 
Bolitophila,  320,  320 
Bolitophilella,  320 
Bolitophilidae,  320,  396 
Bolivaria,  87 
Boloria,  268 
Bolyphantes,  724 
Bombidae,  659,  664 
Bomboptera,  622 
Bombus,  658 
Bombycidae,  234,  240 
Bombyliidae,  335,  401, 

413 
Bombyliinae,  338 
Bombylius,  324,   336, 

338 
Bombyx,  233,  240 
Bomolocha,  247 
Bondia,  254 
Boophilus,  735 
Boophthora,  322 
Boopia,    132 
Boopiidae,  132 
Borboridae,  376 
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Borboroidea,  353 
Borborus,  376 
Boreidae,  214 
Boreodromia,  342 
Boreoides,  388 
Boreus,  214,  215 
Boridae,  570 
Boriomyia,  208 
Borkhausenia,  261 
Bormansia,    115 
Bostra,  105 
Bostrichus,  561 
Bostrychidae,  561,  591 
Botanobia,  379 
Botanobiinas,  379 
Bothrideres,  567 
Bothrideridae,  567 
Bothriocera,  154 
Bothriogaster,  773 
Bothriuridae,  701 
Bothriurus,  701,702 
Bothropolys,  771 
Bothynostethus,  655 
Bourletiella,  52 
Bovicola,   133 
Bovicolidae,  133 
Brachinidae,  546 
Brachinus,   544,  553 
Brachiosternus,  701 
Brachistes,  632 
Brachistinae,  632 
Brachybainosoma,  764 
Brachybothriinae,  717 
Brachybothrium,  717 
Brachycentridae,    219, 

222,  223 
Brachycentrus,  219 
Brachycera,  306,  324, 

386,  391,  822 
Brachycercidae,  57 
Brachycerinae,  581 
Brachycerus,  581 
Brachychaeteuma,  762 
Brachychaeteumidae,  762 
Brachycistis,  652 
Brachycolus,  158 
Brachycoma,  357 
Brachydesmus,  760 
Brachydeutera,  382 
Brachygaster,   627 


Brachyglossum,  347 
Brachylabidae,   116 
Brachylabis,  116 
Brachymera,  357 
Brachynemurus,  211 
Brachyneura,  316 
Brachynini,  546 
Brachyopa,  349 
Brachyopinae,  349 
Brachypalpus,  350 
Brachypanorpa,  215 
Brachypauropodidae, 

756 
Brachypauropodoidea, 

755 
Brachypauropus,  756 
Brachypelta,  179 
Brachypeza,  320 
Brachyplatys,  179 
Brachypoda,  740 
Brachypodidae,  740 
Brachypremna,  308 
Brachyptera,  75 
Brachypteridae,    554 
Brachypterus,  554 
Brachyrhinidae,  582 
Brachyrhynchus,  172 
Brachys,  554,  589 
Brachyscelidae,  165 
Brachyspectridae,  553 
Brachysphaenus,  566 
Brachystoma,  342,  343 
Brachystomatinae,  338, 

342 
Brachystomella,  51,  54 
Brachythele,   717 
Brachytypus,  101 
Brachyxiphinae,  623 
Brachyxiphus,  623 
Brackenridgia,    693 
Braconidae,  628,  639 
Braconinae,  629 
Bradypodicola,  244 
Bradyporinae,  97 
Bradyporus,  97 
Bradystichina;,   725 
Brady  thrips,  137,  138 
Brahmsea,  240,  242 
Brahmaeidae,  240,  282 
Brancsikia,  90 


Brassolidae,  268 
Brassolis,  268 
Brathinidae,  563 
Brathinus,  563 
Braula,  384,  385,  390 
Braulidae,  384,  390 
Braunsia,  630 
Brea,  371 
Brenthidae,  580 
Brenthus,  580,  582 
Brentidae,  580 
Brephinas,  238 
Brephos,  238 
Brevicoryne,  158 
Breyeridea,  784 
Breyeriidae,  786 
Brizoides,  104 
Brochymena,   180 
Brodiidae,  787 
Broelemanneuma,   763 
Broelemannia,  764 
Bromophila,  369,  371 
Brontes,  552,  559 
Broscidae,  546 
Broscini,  545 
Broteas,  703 
Brotheus,  581 
Bruchelidae,  583 
Bruchidae,  574 
Bruchinae,  574 
Bruchomorpha,   154 
Bruchomyia,  312,  313 
Bruchomyiinae,  313 
Bruchophagus,  637,  638 
Bruchus,  574,  574 
Brunneria,  87 
Bryaxis,  551 
Bryobia,  744 
Bryocorinae,  171 
Bucculatrigidae,   252 
Bucculatrix,  252,  274 
Buenoa,  182 
Bufolucilia,  356 
Bulla,  100 
Bundera,  151 
Buplex,  329 
Buprestidae,  554,  589, 

590 
Bupresdnae,  555 
Buprestis,  554 
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Burinia,  768 
Burriola,  114,  117 
Butalidae,  260 
Butalis,  260 
Butheolus,  704 
Buthidae,  704 
Buthus,  695,  704 
Byrrhidae,  553,  587 
Byrrhus,  553 
Byrsopidae,  582 
Byrsops,  582 
Byssodon,  322 
Bythoscopidae,   147 
Bythoscopus,  147 
Byturidae,  560,  589 
Byturus,  560 

Cabera,  238 
Cacoblatta,  80,  82 
Cacodemonius,  710 
Caccecia,  255 
Caconeura,  66 
Cacosyndia,  625 
Cacoxenus,  384 
Cacurgidae,  795 
Caddo,  714 
Cadmon,  718 
Caeciliidae,  128 
Caecilius,  126,  128 
Caeculidae,  743 
Caeculus,  743,  743 
Cadopygus,  714 
Caenidae,  57,  61 
Caenis,  57,  57 
Caenocholax,  619,  620 
Caenolyda,  622 
Caenoscelis,  559 
Caenotus,  337 
Casnurgina,  248 
Cainoblattinidae,  806 
Caiusa,  356 
Calamacris,   101 
Calamistrulinae,  719 
Calamoceras,  219 
Calamoceratidae,    219, 

221,  223 
Calamothespis,  87 
Calandridae,  583 
Calathotarsinae,  718 
Calcaritermes,    122 


Calcaromyia,  388 
Calendra,  583 
Calendrinae,  583 
Calephelis,  267 
Calicnemia,  66 
Calidomantis,  90 
Caliginidar,  268 
Caligo,  265,  268 
Calinaga,  268 
Caliridinae,  90,  91 
Caliris,  90 
Caliroa,  625 
Caliscelis,  154 
Calledapteryx,  239 
Callibaetis,  56 
Callibia,    87 
Callicera,  349 
Calliceras,  644 
Calliceratidae,  644 
Call'icerinae,  349 
Callichroma,  575 
Callidula,  251 
Callidulidae,  245,  251 
Callilepis,  726 
Callimenus,  97 
Callimome,  636 
Callimomidae,  636 
Callimorpha,  246 
Callimorphidae,  246 
Callimyia,  402,  402 
Calliope,  367 
Callipappus,    162 
Callipharixenidae,    619, 

620 
Callipharixenos,  619 
Calliphora,   352,   355, 

356,  404,  405 
Calliphoridae,    354,    405 
Calliphorinae,  355,  405 
Callipodella,  764 
Callipodidae,   764 
Calliprobola,  350 
Callipterus,    158 
Callipus,  764 
Callirhipis,  560 
Callispa,  578 
Callistidae,  546 
Callistoma,  336 
Callistoptera,  128 
Callitroga,  356 


Callobatina,  365 
Callomyia,  350 
Callophrys,  267 
Callopistria,  370 
Callosamia,  242 
Callosiope,  249 
Calobata,  365 
Calobatella,  365 
Calobatidae,  365 
Caloblatta,  79 
Calocoris,  171 
Calocteninae,  730 
Caloctenus,  730 
Calohymen,  787 
Calolampra,  79 
Calommata,  717 
Caloneura,  796,  797 
Caloneuridae,  796 
Cal'oneurodea,  796 
Calonyx,  739 
Calophaenidae,  546 
Calophya,  157 
Caloptenus,  100 
Calopterella,  383 
Calopteron,  565 
Calopterygidae,  67 
Calopteryx,  67 
Calopus,  571 
Calosaturnia,  242 
Caloschemia,  250 
Calosima,  252 
Calosoma,  544,  684 
Calotarsa,  350,  351 
Caloteleia,  645 
Calotermiudaj,  122 
Calpe,  248 
Calverdellidae,  786 
Calycopteryx,  389 
Calyptinae,  632 
Calyptratae,  352 
Calyptus,  632 
Cambala,  767 
Cambalidae,  767 
Cambaloidea,  766 
Cambalomorpha,  767 
Cambalopsidae,  767 
Cambalopsis,  767 
Camilla,  383 
Camillinae,  383 
Campaea,  238 
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Campichaeta,  383 
Campodea,  45,  48,  48 
Campodeidae,  48 
Camponotus,  640,  642 
Campsicneminae,  345 
Campsicnemus,  345 
Campsomeris,  648 
Campsurus,  56 
Campterophl'ebiidae,    805 
Camptobrochis,  171 
Camptocerus,  550,  579, 

580 
Camptocladius,  323 
Camptoneuriddae,  796 
Camptonotus,  97 
Camptoprosopella,  367 
Camptotaxineuridae,   803 
Campylenchia,  143 
Campylocera,  369 
Campylodes,  235 
Campylomyza,  315 
Campylomyzinse,  316 
Campylopteridae,  787 
Campylosdgmus,  771 
Canace,  375,  376,  377 
Canaceidae,  375,  377 
Canaria,  336 
Canestrinia,  741,  742 
Canestriniidae,  742 
Cantacader,  169 
Cantharidae,  566,  573, 

586,  588 
Cantharis,  565,  573 
Cantharoctonus,  629 
Cantharoidea,  562 
Canthon,  584 
Canthydrus,  546 
Canthyloscelis,  317,  317 
Canuleius,  104 
Capitoniidse,  628 
Capnella,  75 
Capnia,  75 
Capniidae,  75,  76 
Capnura,  75 
Caponia,  730 
Caponiidae,  730 
Caponiinae,  730 
Caponina,  730 
Capritermes,  123 
Capsidae,  171 


Capsus,  171 
Carabidae,  545,  587 
Carabinae,  545 
Caraboctoninae,  704 
Caraboctonus,  704 
Carabus,  544 
Caradrininae,  247 
Carausius,  105 
Carbonopteridae,  787 
Carcinocoris,  174 
Carcinops,  558 
Cardiacephala,  365 
Cardiochiles,  631 
Cardiochilinae,  631 
Cardiodactylus,  99 
Cardiophorus,  556 
Carea,  248 
Careinae,  248 
Caribolus,  766 
Caripeta,  238 
Carnidae,  384,  390 
Carnus,  384,  390 
Carpocapsa,  255 
Carpomyia,  380 
Carpophilus,  554 
Carposina,  254,  275 
Carposinidae,  254,  276 
Carsidara,  156,  156 
Carsidarinae,  156 
Carterocephalus,  264 
Cartodere,  569 
Carventus,  172 
Caryoborus,  574 
Casandria,  248 
Caseya,  762 
Caseyidse,  762 
Cassida,  576,  578 
Cassididae,  578,  588 
Castaneira,  729 
Castnia,  231 
Castniidae,  231 
Castniinae,  231 
Catacantha,  180,  180 
Catageus,  700 
Catagramma,  268 
Cataplectica,  260 
Catara,  81 
Catasticta,  266 
Catharosoma,  761 
Catocala,  248 


Catocalinae,  248 
Catogenidae,  559 
Catogenus,  559 
Catonia,  153 
Catopidae,  563 
Catopochrotidae,  559 
Catopochrotus,  559 
Catops,  563 
Catopsidae,  563 
Catoptrichus,  552 
Catorama,  561 
Caupolicana,  657 
Cavicoxumidae,  562 
Cebrio,  557,  562 
Cebrionidae,  562 
Cebriorhipis,  562 
Cecidomyia,  316 
Cecidomyiidae,  315,  387, 

392,  407,  408 
Cecidomyiinae,  316 
Cecidoses,  252,  253 
Cecidosetidae,  252 
Celama,  249 
Celerena,  238 
Celerio,  235 
Celithemis,  68 
Celyphidae,  366 
Celyphus,  366,  366 
Cemiostoma,  252 
Cemiostomatidae,  252 
Cenchridobia,  384,  390 
Cenocceliinae,  631 
Cenocoelius,  631 
Cenoloba,  230 
Cenopogon,  339 
Cendstes,  632 
Cendstina,  632 
Centris,  659 
Centrophlebomyia,  380 
Centxopdl'um,  56 
Centrodnae,  142 
Centrotus,  142 
Centruroides,  702,  704 
Cephalcia,  622 
Cephalcinae,  622 
Cephalelinae,  147 
Cephalelus,  147,  148 
Cephalidae,  370 
Cephalobaena,  752 
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Cephalobaenidae,   751, 

751 
Cephalobaeninae,  752 
Cephalocera,  338 
Cephalodonta,  578 
Cephaloidae,  572 
Cephalolia,  578 
Cephaloon,  572 
Cephaloplectis,   567 
Cephalopsis,  354 
Cephalothrips,   135 
Cephanium,  563 
Cephenomyia,  353 
Cephenomyiinae,  353 
Cephidae,  623,  663 
Cephinae,  623 
Cephus,  623,  624 
Cerambycidae,  575,  589, 

590 
Cerambycoidea,  549 
Ceramioides,  646 
Ceramius,  646 
Cerapachyinae,  641 
Cerapachys,  641 
Ceraphron,  644,  644 
Ceraphronidae,  644,  651 
Cerapterus,  545 
Cerasommaddiidae,  568 
Cerataphis,  159 
Ceratina,  659 
Ceratininae,  659 
Ceradnostoma,  359 
Ceradpsocus,  128 
Ceratitinae,  380 
Ceratids,  380 
Ceratocampidae,   241 
Ceratocombidae,   169 
Ceratocombus,  169 
Ceratocrania,  85 
Ceratomantis,  87 
Ceratomerinae,  342 
Ceratomerus,  342 
Ceratomonda,  713 
Ceratophyllidae,  539 
Ceratophyllus,  539,  541 
Ceratophysella,  51 
Ceratopogon,  324 
Ceratopogonidae,   324, 

395,  410 
Ceratopsyllidae,  539 


Ceratosolen,  635 
Ceratosoma,  764 
Ceratothripidae,    137 
Ceratothrips,  137 
Cerceridae,  655 
Cerceris,  653,  655 
Cercometus,  184 
Cercopa,  145 
Cercophana,  240 
Cercophanidae,  240,  283 
Cercophonius,  701 
Cercopidae,  145 
Cercopoidea,  143 
Cercyon,  549 
Cercyonis,  267 
Cerdistus,  339 
Ceresa,  142,  143 
Ceria,  349 
Ceriacreminae,  157 
Ceriacremum,  156,  157 
Cerioides,  349 
Cerioidinse,  349 
Cermatobiidae,  771 
Cermatobioidea,  771 
Cermatobius,  771 
Cerococcus,  165,  166 
Cerocosmus,  565 
Cerodonta,  377 
Ceroma,  706 
Ceromatidae,  706 
Ceromella,  706 
Cerometopon,  382 
Ceropales,  648 
Ceropalidae,  648 
Cerophytidae,  556 
Cerophytum,  556 
Ceroplastes,  165 
Ceroplatidae,  321,  397, 

408 
Ceroplatus,  306,  320, 

321,  397,  408,  409 
Ceropsylla,  157 
Ceroptera,  383 
Cerostoma,  257 
Cerotelion,  321 
Cerotoma,  578 
Ceroxydidae,  371 
Ceroxys,  371 
Ceroys,  104 
Ceruchus,  583 


Cerura,  239 
Ceruridae,  239 
Cerylon,  567 
Cerynia,  154 
Cetherinae,  176 
Cethosia,  268 
Cetonia,  585 
Cetoniidae,  585 
Ceuthophilinae,  94 
Ceuthophilus,  93,  94 
Chactas,  703 
Chactidae,  703 
Chactinae,  703 
Chaerea,  719 
Chaeriliinae,  703 
Chaerilius,  703 
Chaeteessa,  85,  88 
Chaeteessinae,  85 
Chaetocladius,  323 
Chactoclusia,  373 
Chaetocneme,  264 
Chaetodactylus,  742 
Chaetodacus,  380 
Chaetoneurophora,    346, 

346 
Chsetopsidae,  369 
Chaetopsis,  369,  370 
Chaetospania,  116 
Chagasia,  313 
Chaitophorus,  158 
Chalarus,  350 
Chalastogastra,   622,   660, 

826 
Chalceopla,  253 
Chalcididae,  637 
Chalcidoidea,  633,  663 
Chalcis,  637 
Chalcodectus,   637 
Chalcophorinae,  555 
Chalcopteryx,  66 
Chalcosia,  235 
Chalcosiidae,  235 
Chalepus,  578 
Challia,  115 
Chamaebosca,  389 
Chamaemyia,  369 
Chamaemyiidae,  369 
Chamaeosoma,  762 
Chamaeosomaddae,  762 
Chamaepsila,  378 
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Chamaesyrphus,  349 
Chanystis,  254 
Chaoboridae,  313 
Chaoborus,  313 
Chapuisia,  579 
Chapuisiidae,  579 
Charadra,  248 
Charagia,  229 
Charaxes,  268 
Charidea,  235 
Charideidae,  235 
Charidotus,  578 
Charinus,  700 
Charipidae,  634 
Charips,  634 
Charon,  700 
Charontidae,  700 
Chartergus,  647 
Chasmia,  329 
Chasmiinae,  329 
Chasmoptera,   207,   208 
Chauliodes,  204,  205 
Chauliodus,  260 
Chauliognathus,  565 
Cheimabache,  270 
Cheiridiidae,  710 
Cheiridium,  710 
Cheirochela,  182 
Cheirochelinas,   1 83 
Cheiropachys,  637 
Cheirotonus,  585 
Chelanops,  710 
Chelepteryx,  246 
Cheleutoptera,  102 
Chelicerca,  119 
Chelidura,  117 
Chelidurella,  1 1 7 
Cheliduridae,   117 
Chelifer,  695,  709,  710 
Chelifera,  342,  343 
Cheliferidae,  710 
Chelipoda,  342 
Chelipus,  705 
Chelisia,  360 
Chelisoches,  117 
Chelisochidae,   117 
Chelomnia,  329 
Chelonariidae,  551 
Chelonarium,  551 
Chelonella,  632 


Chelonethida,  696,  707 
Cheloninae,  632 
Chelonogastra,  629 
Chelonus,  632 
Chelopteridae,  795 
Chelopterum,  794,  795 
Chelotabanus,  329 
Chelymorpha,  578 
Cherastus,  766 
Chermes,  157 
Chermidae,  155 
Cherminae,  157 
Chernes,  710 
Chernetida;,  710 
Chernetidea,  707 
Chersodromia,  341 
Cheyletia,  744 
Cheyletidse,  744 
Cheyletiella,  744 
Cheyletus,  743,  744 
Chiasmoneura,  321 
Chiasmopes,  726 
Chilocola,  657 
Chilocolinae,  657 
Chilocoris,  568 
Chilognatha,  757 
Chilopoda,  770 
Chilosia,  349 
Chilosiinae,  349 
Chimsropsylla,  540 
Chimaeropsyllinae,  540 
Chimarrha,  217 
Chimarrhometra,  180 
Chionaema,  249 
Chionamoeba,  335 
Chionaspidinae,  163 
Chionaspis,  163,  164 
Chionea,  309,  386,  387 
Chiracanthium,  729 
Chiromyia,  375 
Chiromyza,  327 
Chiromyzidae,  327,  388 
Chironomidae,  323,  388, 

395,  410 
Chironominae,  323 
Chironomus,    322,    323, 

395,  396 
Chironomyidae,  386,  408 
Chirosia,  360 
Chirothripoides,  137 


Chirothripoididae,  137 
Chirotonetes,  57,  58 
Chitoniscus,  104 
Chitonophora,  58 
Chitra,  708 
Chlaenius,  544 
Chlamisidae,  577 
Chlamisus,  577 
Chlamydidae,  577 
Chlamydopsinae,  558 
Chlidanota,  255 
Chlidanotidae,  255 
Chlidonia,  256 
Chloeophoridae,  248 
Chlorion,  624,  642,  653, 

653 
Chlorippe,  268 
Chlorissa,  238 
Chlorochara,  154 
Chlorochlamys,  238 
Chloroclystis,  237 
Chlorocypha,  66 
Chlorocyphidae,  66 
Chlorogomphus,  67 
Chlorolestes,  65 
Chloromiopteryx,  90 
Chloroperla,  74 
Chloroperlidae,  74 
Chloropidae,  379,  390 
Chloropinae,  379 
Chloropisca,  379 
Chlorops,  379 
Chlorotabaninae,  329 
Chlorotabanus,  329 
Chlorotetdx,  148 
Choaspes,  263 
Choeradodidae,  90 
Choeradodinae,  90 
Choeradodis,  90 
Chceridium,  584 
Chonocephalus,   346,   388 
Chonodrostega,  270 
Choragidae,  583 
Chordeuma,  764 
Chordeumella,  764 
Chordeumidae,  764 
Chordeumoidea,  761 
Chordonta,  327 
Choreutidae,  257 
Choreutinae,  257 
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Choreutis,  257 
Chorioptes,  742 
Chorismagrion,  65 
Chorisoneura,  81 
Chorisoneuridae,  81 
Chorista,  216 
Choristella,  215 
Choristima,  81 
Choristinae,  216 
Chormocephalus,  771 
Chorcetypinae,  101 
Choroetypus,   101 
Chortogonus,  101 
Chortophila,  360 
Chremylus,  630 
Chresmodidae,  808 
Christoneura,  255 
Chromagrion,  63 
Chroneiulus,  766 
Chrosiodermatinae,  728 
Chrysantheda,  658 
Chrysanthedidae,  659 
Chrysauge,  244 
Chrysauginae,  244 
Chrysididae,  643 
Chrysiridia,  242 
Chrysis,  643,  644 
Chrysobothrinae,  555 
Chrysobothris,  554,  556, 

684 
Chrysochlora,  326,  327 
Chrysochlorinae,  327 
Chrysochroa,  554 
Chrysochroinae,  555 
Chrysochroma,   327 
Chrysochus,  578 
Chrysoclista,  263 
Chrysocoris,  179 
Chrysogaster,  349 
Chrysolampra,  578 
Chrysolampus,  637 
Chrysoleonites,  817 
Chrysomela,  577 
Chrysomelidae,  577,  588, 

589 
Chrysomiinae,  356 
Chrysomphalus,  162 
Chrysomyza,  369 
Chrysopa,  210,  211,  684 
Chrysopeleia,  258 


Chrysopeleiidae,  258 
Chrysophanus,  267 
Chrysopidae,  210 
Chrysopila,   400,  401, 

411,  412 
Chrysopilinae,  332 
Chrysopilus,  331,  332 
Chrysopinae,  329 
Chrysopoloma,  234 
Chrysopolomidae,  234 
Chrysops,  329 
Chrysosoma,  343 
Chrysosomatinae,  343 
Chrysotimus,  345 
Chrysotoxinae,  348 
Chrysotoxum,  348 
Chrysotus,  345 
Chrysotypidae,  234 
Chrysotypus,  234 
Chrysozona,  329 
Chrysozoninae,  329 
Chryxinae,  175 
Chthoniidae,  708 
Chthonius,  708 
Chyliza,  378,  379 
Chylizinae,  379 
Chymomyza,  384 
Chyphotes,  649,  651 
Chyromyia,  375 
Chyromyiidae,  375 
Cicada,  141,  142 
Cicadella,  146 
Cicadellidae,  146 
Cicadidae,  141 
Cicadopsyllidae,  814 
Cicadula,  148 
Cicindela,  544 
Cicindelidae,  544,  587 
Cicinnus,  239 
Ciidae,  567 
Cilix,  246 
Cilliba,  736 
Cillibidse,  736 
Cimbex,  624- 
Cimbicidae,  624,  662 
Cimbionotidae,  545 
Cimex,  170,  170 
Cimicidae,  170 
Cimicoidea,  169 
Cinara,  158 


Cinxia,  350 
Cinxiinae,  350 
Cioidae,  567 
Cirsia,  104 
Cis,  567 
Cisidae,  567 
Cisseps,  248 
Cissites,  573 
Cistela,  570 
Cistelidae,  570,  590 
Cisthene,  249 
Cithaeron,  724 
Cithaeroninae,  725 
Citharomantis,  91 
Citheronia,  241 
Citheroniinae,    241,    282, 

283 
Ciulfina,  89 
Cixiidae,  154 
Cixius,  148,  154 
Cladiinae,  663 
Cladius,  624 
Cladochaeta,  384 
Cladochoristidae,  820 
Cladura,  309 
Cladypha,  154 
Clambidae,  566 
Clasiopa,  382 
Clasteinae,  728 
Clastes,  727 
Clastoptera,  144,  145 
Clastopteridae,  144 
Clatrotitan,  808 
Claviger,  551 
Clavigeridae,  551 
Clavimyia,  327,  330 
Cleandrus,  96 
Cleidogona,  763 
Cleis,  251 
Cleitamia,  371 
Cleodobia,  245 
Cleonistria,  105 
Cleonotus,  584 
Cleonymidae,  637,  639 
Cleonymus,  637 
Cleptes,  644 
Cleptidae,  644 
Cleridae,  561,  563,  590 
Clerus,  561 
Clidogastra,  359 
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Clidogastrinae,  359 
Climacia,  209 
Climaciella,  208 
Climaconeuridae,  792 
Clinocentrus,  630 
Clinocera,  342 
Clinocerinae,  342 
Clinocoridae,  170 
Cliomantis,  85 
Cliopeza,  365 
Clisiocampa,  250 
Clistogastra,  622,  660, 

827 
Clitellaria,  327 
Clitellariinae,  327 
Clitodoca,  372 
Clitumninae,  105 
Clitumnus,  105 
Clivina,  544 
Clivineminae,  172 
Cloeon,  56 
Clonia,  96 
Clothoda,  120 
Clothodidae,  120 
Clubiona,  729 
Clubionidae,  729 
Clubioninas,  729 
Clunio,  323,  387,  388 
Clunionins,  323 
Clusia,  373,  374 
Clusiidae,  364,  373,  381 
Clusiinae,  373 
Clusiodes,  373 
Clusiodidae,  373 
Clydonopteron,  244 
Clypeasteridae,  566 
Clythia,  350 
Clythiidae,  350,  402 
Clytiomyia,  358 
Clytra,  577 
Clytridae,  577 
Cnaphalodes,  160 
Cnemacanthidae,  546 
Cnemidolesddse,  795 
Cnemidolestoidea,  792 
Cnemidotus,  543 
Cnemodon,  349 
Cnemospathidae,  383 
Cnemospathis,  383 
Cnephasia,  256 


Cnephia,  322 
Cnetha,  322 
Cnodacophora,  365 
Cobboldia,  353,  355 
Cobboldiinae,  353 
Coboldia,  387 
Coccidae,  166 
Coccinella,  568,  568 
Coccinellidae,    568,    588, 

589 
Coccoidea,  155 
Coccomydlus,  164 
Coccophagus,  635 
Coccorchestinae,  729 
Coccus,  166 
Cochliarium,  359 
Cochlidiidae,  235 
Cochliomyia,  356 
Cockerelliellidae,  785 
Cocyda,  248 
Cocytiidse,  248 
Cocytiinae,  248,  249 
Codionus,  337 
Ccelambus,  546 
Cceliades,  263 
Coeliadinae,  263 
Ccelidia,  148 
Coelididae,  148 
Coelometopia,  370,  375 
Ccelomyia,  360 
Ccelopa,  366 
Ccelopidae,  364,  366,  389 
Ccelopinae,  366 
Ccelosia,  318 
Ccelostomidia,  162 
Ccelostomidiinae,  162 
Ccelotes,  725 
Ccenagriidae,  66 
Ccenagrioidea,  65 
Ccenagrion,  66 
Ccenagrionidae,  66,  68 
Ccenagrionoidea,  65 
Ccenia,  382 
Ccenobius,  577 
Ccenomyia,  324,  331, 

398,  410,  411,  412 
Ccenomyiidae,   330,   398, 

412 
Ccenomyiinae,  331 
Ccenonympha,  267 


Coenosia,  360,  389 
Ccenosiinae,  360 
Ccenula,  328 
Colabris,  342 
Colaspis,  578 
Colasposoma,  578 
Colax,  333 
Coleophora,  259,  260 
Coleophoridae,    261,    271, 

274 
Coleoptera,  543,  824 
Coleopterophagus,  742 
Coleoptratidae,   136 
Coleorrhyncha,  141 
Coleoscyta,  813,  814 
Coleoscytidae,  814 
Colias,  266 
Collembola,  50,  801 
Colletes,  657 
Colletidae,  657 
Colletinae,  657 
Collops,  563 
Colobaspis,  577 
Colobata,  239 
Colobathristes,   177 
Colobathristidae,  177 
Colobodesmus,  761 
Colobognatha,  759 
Coloboneura,  341 
Colobopterus,  210 
Colocasia,  248 
Colon,  552 
Colonidae,  563 
Colons,  266 
Colpocephalum,  133 
Colpodia,  316 
Colydiidae,  567,  569 
Colydium,  567 
Colymbetinae,  547 
Cornelia,  251 
Commophila,  256 
Commophilidae,  256 
Commoptera,  388 
Compsodes,  81 
Compsomanteinae,  91 
Compsomantina?,  91 
Compsomantis,  91 
Compsomyia,  356 
Compsoneura,  786 
Compsothespinae,  85 
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Compsothespis,  85,  88 
Comptosia,  336 
Conchaspididae,  165 
Conchaspis,  165,  166 
Conchylidae,  256 
Conchylis,  256 
Condidea,  350 
Condylostylus,  343 
Coniceps,  375 
Conicera,  346 
Coniocompsa,  207 
Coniopterygidae,  206 
Coniopteryginae,  207 
Coniopterygoidea,  206 
Coniopteryx,  207 
Coniosternum,  359 
Conistra,  247 
Conmachaerota,   144 
Conocephalinae,  97 
Conocephalus,  93,  96 
Conophorinae,  337 


Coquilletda,  335 
Cora,  66 
Cordax,  117 

Cordulegaster,  64,  67,  69 
Cordulegastridae,  67,  70 
Cordulia,  67 
Corduliidae,  67,  70 
Cordyla,  320 
Cordylobia,  361 
Cordylura,  355,  359 
Cordyluridae,  359,  372 
Cordylurinae,  359 
Coreidae,  177 
Coremacera,  368 
Coreoidea,   177 
Corethra,  313 
Corethrella,  313 
Corethridae,  313 
Corethrinae,  393 
Coriarachne,  727 
Corimelaena,  179 
Corimelaenidse,    179 


Conophorus,  337 

Conopidse,  347,  364,  403  Corinna,  729 

Conopinae,  347  Corinninae,  730 
Conops,    347,    348,    402,Corioxenos,  619 

403  Coriscidae,   177 

Conorhinopsylla,  539  Coriscus,  176 
Conorhinus,   174 


Conosdgmus,  644 
Conosyrphus,  350 
Conotyla,  764 
Conotylidae,  764 
Contarinia,  316 
Conwentzia,  207 
Copaxa,  242 
Copeognatha,  125 
Copestylum,  348,  349 
Cophura,  339 
Copidosoma,  635 
Copiopteryx,  241 
Copiphora,  97 
Copiphorinae,  97 
Copridse,  584 
Copromyza,  376 
Coptocycla,  578 
Coptodisca,  258 
Coptosoma,  179 
Coptosomidae,  179 
Coptotermes,  123 
Coptotxiche,  259 


Corixa,  180,  182 
Corixidae,  181 
Corixinse,  182 
Corizidae,  177 
Corizoneura,  329 
Corizus,  173,  177 
Coronidia,  237 
Corphyra,  573 
Corrodentia,  125,  810 
Corsica,  379 
Corsomyza,  338 
Corticaria,  569 
Corticariinae,  569 
Cordcoris,  172 
Corydalida:,  204,  205, 

816 
Corydalis,  204,  205 
Corydaloides,  788,  789 
Corydaloididae,  788 
Corydia,  82 
Corydiidae,  82 
Corylophidae,  566 
Corylophus,  566 


Corymbites,  552 
Coryneta,  341 
Corynetes,  552,  561 
Corynetidae,  561,  563 
Corynetinae,  341 
Corynodes,  578 
Corynoneura,  323 
Corynoneurinae,  323 
Corynorhynchus,  100 
Corynoscelidae,  317 
Corynoscelis,  317 
Corynodiripoides,   136 
Corypherepsis,  760 
Corythucha,  169,  170 
Coscinoptera,  577 
Coscinoscera,  242 
Cosmetidae,  714 
Cosmia,  247 
Cosmopepla,  180 
Cosmophorus,  632 
Cosmopterygidae,    261, 

263,  276 
Cosmopteryx,  263 
Cosmoscarta,  145 
Cosmosoma,  248 
Cossidae,    232,    234,    274, 

277 
Cossinse,  234 
Cossoninae,  582 
Cossula,  274 
Cossus,  234 
Cossyphodes,  571 
Cossyphodidae,  571 
Cossyphodinus,   571 
Cossyphodites,  571 
Cosymbia,  237 
Cotalpa,  585 
Cotana,  240 
Codnus,  585 
Crabro,  656 
Crabronidae,  656 
Crambinae,  244,  245 
Crambus,  227,  244 
Cramptonomyia,  314 
Cranogona,  762 
Cranopygia,  115 
Cranothrips,  136 
Craspedosoma,  764 
Craspedosomaddae,  764 
Crataerrhina,  386 
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Craterostigmidae,  771 
Craterostigmorphidea, 

771 
Craterostigmus,  771 
Craticulina,  357 
Cratomelus,  94 
Cratyna,  319 
Cratyninae,  319 
Creagris,  211 
Cremastochilus,  585 
Cremnops,  630 
Creobroter,  91 
Creobrotinae,  91 
Crepidohamma,  371 
Crescentius,  169 
Cressida,  265 
Cricotopus,  323 
Crioceridae,  577 
Criocerus,  576,  577 
Criorhina,  412 
Criorrhina,  350 
Croce,  208 
Crocidium,  337 
Crosbycus,  715 
Crossotarsus,  579 
Crustacea,  692 
Crustulina,  722 
Cryogonus,  365 
Cryphocricinae,  183 
Cryptarcha,  554 
Crypteria,  309 
Crypteriinae,  309 
Cryptobethylus,  643 
Cryptocellus,  695,  700 
Cryptocephalidae,  577 
Cryptocephalomorpha, 

545 
Cryptocephalus,  577 
Cryptocerata,  168 
Cryptocercidae,  80 
Cryptocercus,  80,  80 
Cryptochaetidae,  381,  403 
Cryptochaetum,  378, 

381,  403,  405 
Cryptocorypha,  760 
Cryptodesmidae,  760 
Cryptodesmus,  760 
Cryptogenius,  583 
Cryptognathidae,  744 
Cryptognathus,  744 


Cryptokermes,  162 
Cryptolestes,  65 
Cryptoparlatoria,  164 
Cryptophagidae,   559, 

572 
Cryptophagus,  559 
Cryptophasa,  257 
Cryptophasidae,  257 
Cryptopidae,  771 
Cryptopinae,  772 
Cryptops,  772,  772 
Cryptorhopalum,  560 
Cryptosiphum,  158 
Cryptostemma,  700 
Cryptostemmatidae,    169, 

700 
Cryptotermes,   122 
Cryptothele,  724 
Cryptothelinae,  725 
Crypturgus,  579 
Cryptus,  629 
Ctenidae,  730 
Cteninae,  730 
Cteniopus,  570 
Ctenisolabis,  116 
Cteniza,  717 
Ctenizidae,  717 
Ctenizinae,  717 
Ctenocephalides,    540, 

541 
Ctenocephalus,  540 
Ctenodactylidae,  546 
Ctenolepisma,  46 
Ctenophora,   309 
Ctenophorinae,  309 
Ctenophthalmidae,  539 
Ctenophthalminae,  540 
Ctenophthalmus,  540 
Ctenophyllus,  539 
Ctenoplectra,  658 
Ctenoplectrinae,  658 
Ctenopsyllidae,  539,  824 
Ctenorya,  773 
Ctenota,  340 
Ctenucha,  248 
Ctenuchida?,  248,  280 
Ctenus,  730 
Cubaris,  693 
Cubitermes,  123 
Cubobolus,  766 


Cucujids,  559,  572 
Cucujus,  559 
Cucullia,  247 
Cuculliinae,  247 
Culex,  314,  314,  393,  410, 

684 
Culicids,  313,  393,  410 
Culicinae,  314,  393 
Culicoides,  324 
Culiseta,  314 
Cummingsia,  132 
Cunaxa,  744 
Cunaxidae,  744 
Cuneocoridae,  814 
Cuniculina,  105 
Cupedidae,  557 
Cupes,  557 
Cupidae,  557 
Curculionidae,    580,    588, 

589,  591 
Curculioninae,  582 
Curculionoidea,  578 
Curculiopsidae,  824 
Curculiopsis,  824,  825 
Curculoididae,  700 
Cursoria,  77 
Curu,  177 
Curupira,  311 
Cuterebra,  353,  355,  403, 

404 
Cuterebridae,  353,  403 
Cuterebrinae,  353 
Cuteterebridae,  353 
Cyamops,  371 
Cyaniris,  577 
Cyanocharis,  66 
Cyathoceridae,  569 
Cyathocerus,  569 
Cybaeinae,  725 
Cybaeus,  725 
Cybister,  546,  548 
Cybistrinae,  547 
Cybocephalus,  566 
Cycloberotha,  210 
Cyclocelis,  788 
Cyclocteninae,  726 
Cyclodesmus,  761 
Cyclopididae,  264 
Cyclopodia,  385,  390 
Cycloptilum,  99 
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Cyclorhabdus,  761 
Cyclorrhapha,  345,  391, 

401,  406 
Cyclosia,  235 
Cyclotorna,  254 
Cyclotornidae,  254 
Cycnodia,  258 
Cycnodiidae  258 
Cydia,  255 
Cydnidae,  179 
Cydnus,  179 
Cydrelinae,  725 
Cyladidae,  580 
Cylapinae,  172 
Cylas,  550,  580 
Cylindracheta,  98,  98 
Cylindrachetidae,  98 
Cylindrococcidae,  167 
Cylindrococcus,  167 
Cylindromyia,  358 
Cylindrosella,  568 
Cylindrotoma,  307,  309 
Cylindrotomidae,  309 
Cyliosoma,  758 
Cyllene,  575,  684 
Cyllenia,  337 
Cylleniinae,  337 
Cymatia,  181 
Cymatiinae,  181 
Cymatodera,  561 
Cymatophora,  239 
Cymatophoridae,  239 
Cymatopsocus,  127 
Cymenophlebiidae,  792 
Cynipidae,  634,  639,  663 
Cynipimorpha,  326,  326 
Cynipoidea,  633 
Cynips,  634 
Cynomyia,  356 
Cynorrhina,  350 
Cynorta,  714 
Cynortula,  714 
Cyphocallipus,  764 
Cyphoderus,  51 
Cyphomyia,  327 
Cyphon,  553 
Cyphoneura,  810,  811 
Cyphonidae,  553 
Cyphophthalmi,  712 
Cypsela,  376 


Cypselidae,  376 
Cypselosoma,  377 
Cypselosomatinae,  377 
Cyrpoptus,  153 
Cyrtacanthacrinae,  101 
Cyrtacanthacris,  101 
Cyrtaspis,  96 
Cyrtidae,  333 
Cyrtinae,  333 
Cyrtoides,  337 
Cyrtolobus,  143 
Cyrtomenus,  179 
Cyrtomorpha,  337 
Cyrtomorphus,  566 
Cyrtonotinae,  383 
Cyrtonotum,  381,  383 
Cyrtopogon,  339 
Cyrtosia,  337 
Cyrtosiinae,  337 
Cyrtosternum,  172 
Cyrtoxiphus,  99 
Cyrtus,  333 
Cystococcus,  165 
Cystocoelia,  100 
Cystogaster,  358 
Cyta,  744 
Cytaeinae,  729 
Cythereinae,  336 
Cytheria,  336 
Cytilus,  553 
Cytodites,  742 
Cytoditidae,  742 
Cytoleichidae,  742 
Czernyola,  373 

Dacinae,  380 
Dacne,  559 
Dacninae,  566 
Dacnonypha,  228 
Dacnusa,  628 
Dactuliothripidae,  136 
Dactylispa,  578 
Dactylobius,  309 
Dactylopiinae,    167 
Dactylopius,  167 
Dactylopteryx,  89 
Dacus,  380,  381 
Daesia,  707 
Dassiidae,  707 
Dahlica,  387,  388 


Dalailama,  240 
Dalcera,  234 
Dalcerides,  234 
Dalcerinae,  234 
Dalmannia,  347,  348 
Dalmanniinae,  347 
Damasippoides,   104 
Damon,  699,  699 
Dampetrus,  713 
Danaidae,  269,  285 
Danainae,  269 
Danaus,  227,  265,  269 
Daritis,  246 
Darninae,  143 
Darnis,  143 
Darthula,  145 
Dascillidae,  553 
Dascillus,  553 
Dascyllidae,  553,  588 
Dasycera,  257 
Dasycerinae,  569 
Dasycerus,  552 
Dasyhelea,  324 
Dasyllis,  340,  411,  413 
Dasymetopa,  370 
Dasymutilla,  650 
Dasyneura,  316 
Dasyonygidae,  133 
Dasyonyx,  133 
Dasyphlebomyia,  380 
Dasyphora,  361 
Dasypoda,  658 
Dasypodinae,  658 
Dasypogon,  339 
Dasypogoninae,  339 
Dasysciara,  388 
Dasystxoma,  270 
Dasytes,  563 
Dasythrix,  340 
Dasytidae,  562,  563,  588 
Dasyuris,  237 
Datames,  102 
Datana,  239 
Decatoma,  637 
Decidia,  104 
Decimia,  87 
Declana,  238 
Decticinae,  97 
Decdcus,  97 
Degeeriella,  133 
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Deilephila,  235 
Deinocerites,  314 
Deiphobe,  87 
Deipnopsocus,  127 
Delena,  727 
Delias,  266 
Delopteridae,  811 
Delopterum,  810,  811 
Delphacidae,  153 
Delphax,  153 
Delphinia,  370 
Deltocephalus,  148,   148 
Deltochilum,  584 
Demacrida,  94 
Demodex,  734,  735 
Demodicidae,  734 
Demodicoidea,  734 
Demopteridae,  796 
Demopterum,  794,  796 
Dendroctonus,  552,  579 
Dendroides,  552,  573 
Dendroiketes,  113 
Dendrolasma,  715 
Dendroleon,  211 
Dendromonomeron,  763 
Dendrophilinae,  558 
Dendrosoter,  629 
Dendryphantes,  728 
Dendryphantinae,  729 
Depressaria,  257,  277 
Depressariidae,  258 
Derasocorinae,  172 
Derallimus,  97 
Derancistrus,  575 
Derbe,  153 
Derbidse,  153 
Derecyrta,  623 
Derecyrtinae,  623 
Dermacentor,  735 
Dermanyssidae,  736 
Dermanyssus,  736 
Dermaptera,  112,  809 
Dermatobia,  353 
Dermatobiinae,  353 
Dermatoestrus,  354 
Derma tophilidae,  541 
Derma tophilus,  541 
Dermestes,  557,  560 
Dermestidae,  560 
Dermestinae,  560 


Dermodermaptera,   113 
Derodonddae,  560 
Derodontus,  560 
Deromantis,  90 
Deromyia,  339 
Deronectes,  546 
Deropelds,  78 
Deroplatys,  86,  90 
Deroplatyidae,  90 
Deroplatyinae,  90 
Desmatoneura,  336 
Desmia,  245 
Desmometopa,  381,  384 
Desmonus,  761 
Desmoptera,  101 
Desmothrips,  136 
Deuterophlebia,    310, 

310,  407,  409 
Deuterophlebiidae,      310, 

392,  409 
Devadatta,  66 
Devillea,  761 
Dexia,  358 
Dexiidae,  358 
Diabanda,  88 
Diabrotica,  576,  578 
Diachasma,  631 
Diachlorinae,  329 
Diachlorus,  329 
Diachorisia,  252 
Diacrisia,  249 
Diacrita,  371 
Diadasia,  659 
Diadocidia,  320,  321 
Diadocidiidaj,  321 
Diagrypnodes,  559 
Dialeurodicus,   157 
Dialineura,  335 
Dialysis,  332 
Dialyta,  361 
Diamesa,  323 
Diamesinae,  323 
Diamma,  649 
Diamorus,  636 
Diamusonia,  88 
Diaperasticidae,   117 
Diaperasticus,  117 
Diaperidae,  570 
Diaperis,  570 
Diaphania,  245 


Diaphanoptera,   789,   789 
Diaphanopteridae,  789 
Diaphanopteritida:,  789 
Diaphanopteroidea,  786 
Diapheromera,  105 
Diaphorinae,  345 
Diaphorus,  345 
Diaporus,  765,  767 
Diaprepocorinae,  181 
Diaprepocoris,    181 
Diapriidae,  642,  650 
Diapsididae,   162 
Diardia,  105 
Diarthronomyia,  316 
Diasemopsis,  368 
Diaspidinae,  163 
Diaspis,  163,  163 
Diastata,  375,  381,  383 
Diastatidae,  383 
Diastatinae,  383 
Diastephanus,  627 
Diastrophus,  634 
Diathoneura,  384 
Diatillidae,  814 
Diatraea,  245 
Diazosma,  308 
Dibrachys,  635,  636 
Dibuninae,  714 
Dicellophilus,  773 
Dicellura,  47 
Dichaeta,  382 
Dichelacera,  329 
Dichentomidae,  811 
Dichentomum,  810,  811 
Dichomeridae,  256 
Dichomeris,  256 
Dichomerus,  272 
Dichoptera,  154 
Dichromodes,  238 
Dichronychidae,  556 
Dichronychus,  556 
Dicrana,  115 
Dicraneura,   147 
Dicranolasma,  715 
Dicranomyia,  310 
Dicranoptycha,  310 
Dicranota,  309,  393,  394 
Dicterias,  66 
Dictya,  368 
Dictyna,  719 
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Dictynidae,  719 
Dictyninae,  719 
Dictyoneura,  785 
Dictyoneuridae,  785 
Dictyophara,   154 
Dictyopharidae,   154 
Dictyopsocus,  128 
Dictyoptera,  206 
Dicymolomia,  245,  272 
Dicyphinae,  171,  172 
Dicyrtoma,  52 
Dicyrtomida;,  52 
Didea,  349,  412 
Didineis,  652 
Didymochaeta,  374 
Didymocorypha,  89 
Diechoblattinidae,  807 
Diesingia,  752 
Dieta,  727 
Dietinae,  727 
Diglochis,  636 
Diguetia,  722 
Dilar,  207,  208 
Dilaridae,  208 
Dilophus,  316 
Dimorpha,  654 
Dimorphidae,  654 
Dimorphodes,   105 
Dimorphothynnus,  649 
Dina,  104 
Dinapsidae,  627 
Dinapsis,  627 
Dinematocricus,  766 
Dinetus,  652,  655 
Dineutes,  548,  548 
Dinex,  117 
Dinjapyx,  48 
Dinocampus,  632 
Dinopidae,  720 
Dinopis,  720 
Dinopsocidae,  811 
Dinotoperla,  75 
Dinurothrips,  137 
Dinychidae,  736 
Dinychus,  736 
Dioctria,  339 
Diomonus,  318 
Dione,  269 
Diopsidae,  368 
Diopsis,  368,  368 


Diopsiulus,  764 
Dioptidae,  235,  238,  280 
Dioptis,  238 
Dioryctria,  244 
Dioryctus,  577 
Diospilinae,  632 
Diospilus,  632 
Diozoceratidae,   619 
Dipalta,  336 
Diphadnus,  625 
Diphaglossa,  657 
Diphaglossinae,  657 
Diphlebia,  66 
Diphleps,  172 
Diphterinae,  248 
Diphyllidae,  559 
Diphyllus,  559 
Diplatyidae,  115 
Diplatys,  115 
Diplectrona,  219 
Diplocentra,  383 
Diplocentridae,  702 
Diplocentrus,  702 
Diplocoslus,  559 
Diplodontus,  739 
Diploglena,  730 
Diploglossata,  113 
Diplomaragna,  764 
Diplomaragnidae,  764 
Diploneura,  346 
Diploplectron,  654 
Diplopoda,  756 
Diploptera,  80,  80 
Diplopteridae,  80 
Diplosara,  261 
Diplosaridae,  261 
Diplosis,  316 
Diplosphyronida,  708 
Diplotaxis,  585 
Diplothele,  718 
Diplothelinae,  718 
Diplura,  47,  717 
Dipluridae,  717 
Diplurinae,  717 
Dipneumonomorphae, 

716 
Diprion,  625 
Diprionidae,  625,  661, 

663 
Dipsocoridae,  169 


Dipsocoroidea,  169 
Diptera,  305,  822 
Dircenna,  269 
Dirphia,  241 
Dirrhinus,  637 
Dischistus,  338 
Discobola,  310 
Discocerina,  382 
Discocyrtus,  714 
Discoloma,  569 
Discolomidae,  569 
Discomyza,  382 
Discophora,  268 
Disholcaspis,  634 
Dismorphia,  266 
Dismorphiinae,  266 
Disophrys,  630 
Dissosteira,  100,  101 
Ditaenia,  367 
Ditaxineura,  803,  804 
Ditaxineuridae,  804 
Ditaxis,  208 
Ditha,  708 
Dithidae,  708 
Ditomyia,  320,  321 
Ditomyiidae,  321,  396 
Dixa,  314,  314,  394,  394, 

407,  410 
Dixidae,  314,  394,  410 
Dixippus,  105 
Doa,  238 

Dobbertinidae,  819 
Docosia,  318 
Doderia,  758 
Dodona,  267 
Dolerinae,  625 
Dolerus,  624,  625 
Dolichocephala,  342 
Dolichochile,  658 
Dolichoderinae,  640 
Dolichoderus,  640 
Dolichogaster,  338 
Dolichomyia,  337 
Dolichopeza,  308,  308 
Dolichopezinae,  308 
Dolichophorus,  344 
Dolichopidae,  343 
Dolichopoda,  94 
Dolichopodidae,  343,  389, 

399,  413 
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Dolichopodinae,  344 
Dolichopsylla,  539 
Dolichopsyllidae,  539 
Dolichopsyllinae,  539 
Dolichopus,   340,   343, 

344,  399,  399  ^ 
Dolichosterninae,  717 
Dolichurus,  652 
Doliomalus,  726 
Dolistenus,  767 
Dolomedes,  726 
Domomyza,  377 
Donacia,  576 
Donaciidae,  576 
Donaconethis,  119,  120 
Donusa,  104 
Doratodesmus,  759 
Dorcadion,  575 
Dorcatoma,  552,  561 
Dorceus,  719 
Dorcus,  583 
Dores,  102 
Doropteridae,  786 
Doros,  349 
Doru,  114,  117 
Dorycallipus,  764 
Dorycera,  371 
Doryceridae,  371 
Doryctes,  629 
Doryctinas,  629 
Dorylaidae,  350,  402 
Dorylas,  350,  402 
Dorylinae,  641 
Dorylus,  641 
Dorymyrmex,  640 
Dorypetalidae,  764 
Dorypetalum,  764 
Doryphora,  577 
Doteridae,  802 
Doubledaya,  567 
Douglasia,  258 
Douglasiidae,  258 
Doydirhynchidae,  583 
Draeculacephala,   146 
Drapetes,  556 
Drapetis,    340,   341, 

399,  401 
Drapetisca,  724 
Drassidae,  726 
Drassodes,  726 


Drassodidae,  726 
Drasterius,  556 
Drepana,  246 
Drepanepteryx,  208 
Drepanicus,  208 
Drepanidae,  246,  250, 

279 
Drepanulatrix,  238 
Drepanulidae,  246 
Dresteria,  248 
Dreyfusia,  160 
Drilidae,  565,  586,  587 
Drilocephalus,  565 
Drilus,  565 
Dromaeolus,   557 
Drosicha,  161 
Drosophila,   381,   384, 

389,  405,  406 
Drosophilidae,  383,  389, 

406 
Drosophilinae,  384 
Drunella,  58 
Dryas,  269 
Dryinidae,   644,  651, 

652,  664 
Dryinopsis,  650 
Dryinus,  644 
Drymodromia,  342 
Drymonia,  239 
Drymusa,  722 
Dryomyza,  367 
Dryomyzidae,  367,  389 
Dryomyzinae,  367 
Dryoperia,  260 
Dryopidae,  553,  587 
Dryops,  553 
Dryptidae,  546 
Dufourea,  656 
Dufoureinae,  656 
Duliticola,  586 
Dunbaria,  786 
Dunbariidae,  786 
Dunstaniidae,  814 
Duomyia,  371 
Duralimnesia,  739 
Dusmetina,  389 
Duvita,  256 
Dyme,  105 
Dynastes,  585 
Dynastidae,  585 


Dynatosoma,  320 
Dyscoletes,  632 
Dysdaemonia,  241 
Dysdera,  720 
Dysdercus,   178,   178 
Dysderidae,  720 
Dyseriocrania,  228 
Dysmachus,  339 
Dysodia,  243 
Dysodiidae,  172 
Dystacta,  87 
Dystactinae,  87,  91 
Dysstroma,  237 
Dytiscidse,  546,  586 
Dytiscinae,  548 
Dytiscus,  546,  548,  684 
Dziedzickia,  318 

Eacles,  241 
Earias,  248,  250 
Earinus,  631 
Eatonica,  56 
Eburia,  575 

Ecacanthothripidae,  139 
Ecacanthothrips,  139 
Eccoptogaster,  579 
Eccoptomera,  374 
Ecdyonuridae,  58 
Ecdyurus,  58 
Echestypus,  386 
Echidnophaga,  541 
Echidnophagidae,    541 
Echinischodea,  753 
Echiniscidae,  754 
Echiniscoides,  754 
Echiniscus,  754 
Echinomegistus,  737 
Echinomyia,  358 
Echinophthiriidae,  202 
Echinophthirius,  202 
Echinopsalis,  115 
Echinopsocus,  127 
Echinosoma,  115 
Echinosomatidae,  115 
Echmepteryx,  127 
Ecitomyia,  346,  388 
Eciton,  641,642 
Eclimus,  337 
Ecphylus,  630 
Ectadoderus,  99 
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Ectatops,  178 
Ectatosticta,  716 
Ectecephala,  379 
Ectemnia,  322 
Ectemniinae,  322 
Ectobia,  79 
Ectobiidae,  79 
Ectoedemia,  251,  253 
Ectognatha,  44 
Ectotrophi,  44 
Ectrephes,  557,  559 
Ectrephidae,  559 
Ectropa,  234 
Ectropidae,  234 
Ectropis,  238 
Ectyphus,  338 
Edapteryx,  246 
Edwardsellum,  322 
Edwardsina,  310,  311 
Edwardsinae,  31 1 
Eginia,  361 
Eginiinae,  361 
Egle,  360 
Egropa,  152 
Eisenbeckia,  329 
Elacaddse,  570 
Elacatis,  570 
Elachertidae,  637 
Elachiptera,  379 
Elachista,  258,  259 
Elachistida?,  258 
Elaea,  89 

Elephantomyia,  310 
Elaphogonus,  761 
Elaphomyia,  372 
Elaphridae,  545 
Elaphropeza,  341 
Elaphroptera,  574,   575, 

649 
Elasmidae,  637 
Elasmocorinae,  174 
Elasmoscelis,  155 
Elasmosoma,  630 
Elasmus,  626,  637 
Elassogaster,  371 
Elassoneuria,  56 
Elater,  556 

Elateridae,  556,  587,  590 
Elatobia,  253 
Elcana,  808,  808 


Elcanidae,  808 
Elcanopsis,  807 
Eleleis,  726 
Elenchidae,  619,  620 
Elenchus,  619 
Eleodes,  570,  571 
Eleutherata,  543 
Elgiva,  368 
Elidoptera,  153 
Elipsocidae,  128 
Elipsocus,  128 
Elis,  648,  648,  649 
Ellampus,  643 
Ellipoptera,  202 
Ellipsidion,  79 
Elliptoblatta,  82 
Elmidae,  555,  587 
Elmis,  555 
Elmoidae,  788 
Elophila,  245 
Elymnias,  267 
Elytroneura,  793,  798 
Elytroneuridae,  798 
Elytroptera,  543 
Embia,  119 
Embidopsocus,  127 
Embidotroctes,  126,  127 
Embiidae,  119 
Embiidina,  119 
Embioidea,  119,809 
Embioptera,  119 
Embolemidse,  642,  650 
Embolemus,  642 
Embryonopsis,  270 
Emesa,  176 
Emesidae,  176 
Emmenognatha,  205 
Emperoptera,  389,  390 
Empheriidae,  127 
Emphor,  659 
Emphylopteridae,  792 
Emphydnae,  662 
Empididae,   338,   341, 
350,  389,  399,  413 
Empidideicus,  337 
Empidinae,  342 
Empis,  342,  343 
Empoa,  147 
Empoasca,  147 
Empusa,  85,  88 


Empusidae,  85 
Empusinae,  85 
Enallagma,  66 
Enanda,  266 
Enarmonia,  255 
Encaustes,  566 
Enchenopa,  143 
Encyrtidae,  635,  639 
Encyrtothynnus,  649 
Encyrtus,  635 
Endacusta,  99 
Enderleinia,  144 
Enderleiniinae,  144 
Endomia,  573 
Endomychidae,  568 
Endomychus,  568 
Endromidae,  249 
Endromididae,  283 
Endromis,  249 
Endrosis,  261 
Eneoptera,  99 
Eneopteridae,  99 
Engycystis,  649 
Enicita,  363 
Enicmus,  569 
Enicocephalidae,  174 
Enicophlaebia,  89 
Enkrates,  1 17 
Ennearthron,  567 
Ennominae,  238 
Ennomos,  238 
Enochrus,  549 
Ensina,  380 
Entedontidae,  637 
Entognatha,  47 
Entomobrya,  51,  54 
Entomobryidae,  5 1 
Entomobryomorpha,  51 
Entotrophi,  47,  801 
Entylia,  142,  143 
Eoblattidae,  795 
Eoctenes,  184 
Eomands,  89 
Eonabiidas,  814 
Eoperipatus,  691 
Eoperipatinae,  691 
Eoplecia,  822,  823 
Eopleciidae,  822 
Eoptychoptera,  822 
Eoptychopteridae,    822 
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Eosagrionidae,  803 
Eosentomidae,  42 
Eosentomon,  42 
Eoses,  821 
Eosetidae,  821 
Epacmus,  336,  336 
Epallaga,  66 
Epallagidae,  66,  69 
Epanaphe,  239 
Epanerchodus,  760 
Epaphrodita,  87 
Epaphroditinae,  87,  91 
Eparchus,  117 
Epargyreus,  262 
Eparmene,  153 
Epectris,  720 
Epedaninae,  714 
Epeira,  723 
Epeiridae,  723 
Epeolus,  626 
Epeorus,  58 
Epermenia,  260 
Epermeniidae,  260 
Epexoclaenoides,  636 
Ephedrus,  632 
Ephemera,  56 
Ephemerella,  57,  58,  60 
Ephemerellidae,  58,  61 
Ephemerida,  55 
Ephemeridae,  56,  59 
Ephemeroidea,  55 
Ephemeroptera,  55 
Ephemeropsidae,  802 
Ephestia,  244,  246 
Ephialtitidae,  826 
Ephippiger,  97 
Ephippigerinae,  97 
Ephippium,  327 
Ephoronidae,  56 
Ephutomorpha,  650 
Ephydra,  382 
Ephydrids,  382,  389,  405 
Ephydrina*,  382 
Ephygrobia,  382 
Epibates,  337 
Epiblemidae,  255 
Epicarsa,  156 
Epicauta,  571,  573 
Epicerella,  369 
Epicnaptera,  249,  250 


Epicnopterygidae,   235 
Epicoccus,   166 
Epicopeia,  242,  243 
Epicopeiidae,  243 
Epidapus,  319,  388 
Epideigmatidae,  795 
Epidesma,  238 
Epierus,  552,  558 
Epigambriidae,  817 
Epilachna,  568,  568 
Epilachninae,  589 
Epilampra,  79 
Epilampridae,  79 
Epimarptidas,  261 
Epimarptis,  261 
Epimartyria,  228 
Epimasticidae,  792 
Epimecis,  238 
Epimorpha,  770 
Epinannolene,  767 
Epinannolenidae,  767 
Epinotia,  255 
Epiophlebia,  64 
Epiophlebiidae,  64,  68 
Epipaschia,  245 
Epipaschiinae,  245 
Epiperipatus,  691 
Epiphlceus,  561 
Epiphragma,  309 
Epiplatea,  375 
Epiplema,  239 
Epiplemidae,  239,  281 
Epipocus,  568 
Epipsocidae,  128 
Epipsocus,  128 
Epipsylla,  157 
Epipyropidae,  234,  279 
Epipyrops,  234 
Episcapha,  559 
Epistenia,  637 
Epitragus,  570 
Epitrimerus,  734 
Epitrix,  578 
Epochra,  380 
Epomyia,  335 
Eproboscidea,  351 
Epuraea,  554 
Epyris,  644 
Erannis,  238 
Erasipteridae,  790 


Erasipteron,  790 
Erasmia,  235 
Erastriinae,  248 
Erastria,  248 
Erax,  339,  339 
Erebia,  267 
Erebus,  248 
Erecananinae,  713 
Erecthiidae,  251 
Eremaeidae,  737 
Eremazus,  584 
Eremiaphila,  89 
Eremiaphilidae,  89 
Eremiaphilinae,  87,  89 
Eremobates,  705,  706 
Eremobatidae,  705 
Eremocneminae,  339 
Eremopsocus,  128 
Eremopus,  705 
Eremostata,  705 
Eremus,  97 
Eresidae,  719 
Eresinae,  720 
Eresus,  719 
Eretmapodites,  3 1 4 
Eretmoptera,  388 
Eretmopteridae,  388 
Ereynetes,  744 
Erginulus,  714 
Ergolis,  268 
Erianotus,  173 
Erianthus,  101 
Eriocephala,  228 
Eriocephalidae,  228 
Eriocera,  309 
Eriococcidae,  167 
Eriococcus,  167 
Eriocrania,  228 
Eriocraniidae,  228,  273, 

822 
Eriocranioidea,  228 
Eriogaster,  250 
Erigone,  724 
Erigonidae,  721,  724 
Erigoninae,  724 
Erineophilus,  580 
Erinna,  330,  399,  413 
Erinnidae,  330,  399,  413 
Eriophyes,  734,  735 
Eriophyidae,  734 
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Erioptera,  309 
Eriopterinae,  309 
Eriosoma,  159 
Eriosomatidae,  159 
Eriosoma  tinae,  159 
Eriozona,  349 
Eristalinae,  350 
Eristalis,  350 
Ernestia,  358 
Ernobius,  561 
Ero,  721 

Erotylidae,  559,  566 
Erotylinae,  567 
Erotylus,  566 
Erpetogomphus,  67 
Erycinida;,  267 
Erynninae,  264 
Eryphanis,  268 
Erythraridse,  744 
Erythraeus,  744 
Erythrochrus,  236 
Erythrodiplax,  68 
Erythroneura,  147 
Escaryus,  773 
Eschatocerus,  97 
Esphalmenidae,  115 
Esphalmenus,  114,  115 
Esthiopterum,  133 
Estigmene,  249 
Ethelum,  693 
Ethmia,  257 
Ethmiinae,  257,  278,  281 
Euacanthidae,  151 
Euacanthus,  150,  151 
Euacidalia,  237 
Euaresta,  380 
Eubadizon,  632 
Eubaptinae,  574 
Eubaptus,  574 
Eubelidae,  693 
Eubelum,  693 
Eublemma,  248 
Eubleptidae,  784 
Euborellia,  115 
Eubrianax,  553 
Eubriidae,  553 
Eucampsipoda,  390 
Eucanidae,  792 
Eucarlia,  766 
Eucentrobolus,  766 


Eucera,  659 
Eucerceris,  653,  655 
Eucessia,  336 
Eucestidae,  261 
Eucharididae,  636 
Eucharitidae,  636 
Euchera,  246,  246 
Euchiridae,  585 
Euchirus,  585 
Euchlaena,  238 
Euchloe,  266 
Euchomenella,  86 
Euchromia,  248,  250 
Euchromiidae,  248 
Eucinetus,  553 
Euclea,  235 

Eucleidae,  234,  235,  272 
Eucles,  104 
Euclimacia,  208 
Eucnemidae,  557 
Eucnemis,  557 
Eucocytia,  248 
Eucocydidae,  248 
Eucoila,  634 
Eucoilidae,  634 
Euconnus,  563 
Euconocephalus,  97 
Eucorethra,  313,  314 
Eucoryphus,  344 
Eucosma,  255 
Eucosmidae,  255 
Eucratonyx,  773 
Eudamidae,  264 
Eudermaptera,  113 
Eudesmia,  249 
Eudiospilus,  632 
Eudmeta,  326 
Eudohrnia,  117 
Eudohrniidae,  1 17 
Eueididae,  269 
Eufernaldia,  244 
Eugaster,  97 
Eugereon,  789,  790 
Eugereonidae,  790 
Euglenidae,  573 
Euglossa,  658 
Euglossidae,  659 
Eugnatha,  759 
Euhybos,  342,  343 
Eulachnus,  158 


Eulalia,  325,  327 
Eulia,  255 
Eulonchus,  333 
Eulophidae,  637,  639 
Eulophonotinae,  232,  234 
Eulophonotus,  232 
Eulophus,  635,  637 
Eumacrocentrus,  631 
Eumartynovia,  789,  789 
Eumastacinae,  101 
Eumastax,  101 
Eumecacis,  325 
Eumegasecoptera,  787 
Eumelea,  238 
Eumenes,  647,  648 
Eumeninae,  647 
Eumenophorus,  718 
Eumenotes,  172 
Eumerinae,  350 
Eumerus,  350 
Eumolpidae,  578 
Eumyiidae,  351 
Euoxypilus,  87 
Eupackardia,  242 
Eupalus,  744 
Euparagia,  646 
Euparagiinae,  646 
Euparia,  584 
Euparyphus,  327 
Eupatithripidae,  139 
Eupatithrips,  139 
Eupelmidae,  635 
Eupelmus,  635 
Euphaedra,  268 
Euphalarus,  157 
Euphomosia,  356 
Euphoria,  585 
Euphorinae,  632 
Euphorus,  632 
Euphrosyne,  321 
Euphrosynidae,  321 
Euphydryas,  262,  268 
Euphyllura,  157 
Euphyonartex,  152 
Eupines,  551 
Eupisddae,  261 
Eupithecia,  237 
Euplectoptera,  802 
Euplectrus,  637 
Euplectus,  551 
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Euplilis,  656 
Euplcea,  269 
Eupodes,  744 
Eupodidae,  744 
Eupodoidea,  743 
Euporismus,  209 
Euprepia,  249 
Euproctis,  247 
Euprosopia,  371 
Eupsalis,  580 
Eupterote,  240 
Eupterotidae,  239,  240, 

282 
Eupterotinae,  240 
Eupterygidas,  147 
Eurema,  266 
Eurhinocricus,  766 
Euribia,  380 
Euribiidae,  379,  406 
Euribiinae,  380 
Euricania,  155 
Eurina,  379 
Eurosta,  380,  381 
Eurrhypara,  245 
Euryades,  265 
Eurybia,  267 
Eurybrachidae,  155 
Eurybrachys,  155 
Eurycantha,  105 
Eurychoromyia,  362 
Eurychoromyiinas,  362 
Eurycnema,  105 
Eurycotis,  78 
Eurycyttarus,  236 
Eurygaster,  179 
Euryglossa,  657 
Euryglossinae,  657 
Eurygnathomyia,  376 
Eurygnathomyiinae,  376 
Euryischia,  637 
Eurymela,  147 
Eurymelidse,  147 
Euryneura,  327 
Euryophthalmus,  178 
Eurypauropodidse,  755 
Eurypauropodoidea,  755 
Eurypauropus,  755,  756 
Eurypelma,  718 
Euryporyphes,  101 
Euryptilonidae,  795 


Eurystethidaj,  570 
Eurystethus,  570 
Eurytenes,  631 
Eurytion,  774 
Eurytoma,  637 
Eurytomidae,  637,  639, 

663 
Eusapyga,  650 
Eusarcus,  714 
Euscaphurus,  553 
Euscelidia,  339 
Euscelis,  148 
Euschemon,  231 
Euschemonidae,  264 
Euschistus,  180,  180 
Euscorpiinae,  703 
Euscorpius,  703 
Euselasia,  267 
Eusemia,  249 
Eusiphona,  384 
Eusparassidae,  727 
Eusparassinae,  727 
Eustalocerus,  632 
Eusthenia,  73 
Eustheniidae,  73,  75,  805 
Eustrotia,  248 
Eutardigrada,  753 
Eutarsus,  344 
Eutelia,  248 
Euteliinae,  248 
Eutettix,  148 
Euthalia,  268 
Euthore,  66 
Euthrips,  135 
Euthycera,  368 
Euthycerinae,  368 
Euthychaeta,  383 
Euthygrammidae,  796 
Euthyneura,  342 
Euthyphleps,  87 
Euthyplocia,  56 
Euthyrrhapha,  81 
Euthyrrhaphidae,  81 
Euthysanius,  562 
Eutreta,  380 
Eutrichocampa,  48 
Eutrichophilus,  133 
Eutrichosomatidae,  635 
Euxanthis,  256 
Euxesta,  369,  370 


Euxestinae,  566 
Euxestus,  566 
Euxiphydria,  624 
Euxiphydriinae,  624 
Euxoa,  247,  271 
Evaesthetinae,  564 
Evagrus,  7 1 7 
Evalces,  573 
Evalljapyx,  48 
Evallogeophilus,  773 
Evania,  627 
Evaniidae,  627 
Evaniocera,  572 
Evaniocerini,  572 
Evasa,  326 
Evetria,  255 
Evippa,  725 
Ewingia,  740 
Ewingiidae,  740 
Exallonyx,  643 
Exechia,  320,  396,  397 
Exechiinae,  320 
Exeirida;,  653 
Exeirus,  653 
Exema,  577 
Exepacmus,  337 
Exeuthyplocia,  56 
Exoprosopa,  336 
Exoprosopinae,  336 
Exorista,  358,412 
Exoristidae,  358 
Exothecinae,  629 
Exothecus,  629 
Eylaidse,  739 
Eylais,  739 
Eyresds,  268 

Fagina,  762 
Faginidae,  762 
Falcaria,  246 
Fallenia,  333 
Fannia,  360 
Fanniinae,  360 
Fasisuga,  165 
Faunis,  268 
Favenda,  153 
Fayoliellidae,  795 
Feaella,  710 
Feaellidae,  710 
Fecenia,  719 
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Feltia,  247 
Feltria,  740 
Feltriidae,  740 
Feniseca,  267 
Fenusa,  625 
Fenusinae,  663 
Ferrandia,  706 
Fessonia,  744 
Fibla,  205 
Fidelia,  658 
Fideliinae,  658 
Fidena,  329 
Fidia,  576,  578 
Figites,  634 

Figitidae,  634,  639,  663 
Filistata,  719 
Filistatidae,  719 
Fioria,  767 
Fiorinia,  163,  164 
Fioriniinaj,  163 
Fischeria,  87 
Fischeriinae,  87 
Flabellifera,  309 
Flabelliferinae,  309 
Flata,  154 
Flatidae,  154 
Flatoides,  154 
Flirtea,  714 
Folsomia,  52 
Fontaria,  761 
Fontariidae,  761 
Forcipomyia,   324,   395, 

396 
Forcipula,  1 16 
Forda,  159 
Fordinae,  159 
Forelia,  740 
Forficula,  114,  117 
Forficulales,  116 
Forficulidae,  117 
Forficulina,  113 
Forficuloidea,  116 
Foririidae,  787 
Formica,  640 
Formicaleo,  211 
Formicidae,  640,  664 
Formicinae,  640 
Formicoidea,  640 
Formicomus,  573 
Fornax,  557 


Fouqueidae,  786 
Frankliniella,  137,  138 
Franklinothripidae,  136 
Franklinothrips,  136,  138 
Frauenfeldia,  358 
Frenata»,  228 
Freyana,  742 
Freysiula,  156 
Friesea,  5 1 
Friesia,  322 
Frontipoda,  740 
Frontina,  358 
Fucellia,  360 
Fucelliinae,  360 
Fucomyia,  366 
Fulcidacidae,  577 
Fulcidax,  577 
Fulciniella,  89 
Fulgora,  153 
Fulgoridae,  153 
Fulgoroidea,  141 
Fumea,  235 
Fungivora,  320 
Fungivoridse,  320,  388, 

396,408 
Fungivorides,  319 
Fungivorinae,  320 
Fustiger,  551 

Gabara,  247 
Gagrella,  714 
Galeatus,  169 
Galeodellus,  706 
Galeodes,  695,  706 
Galeodids,  706 
Galepsus,  89 
Galeruca,  578 
Galerucella,  578 
Galerucidae,  578 
Galesus,  642 
Galgulidae,  182 
Galgulus,  182 
Galleria,  244 
Galleriinae,  244 
Galloisiana,  92" 
Galumna,  737 
Gamasidae,  737 
Gamasomorpha,  720 
Gamasomorphinae,  720 
Gamasus,  737 


Ganonema,  219 
Gardena,  176 
Gargaphia,  169 
Garibius,  771 
Garrina,  774 
Garypinus,  709 
Garypodidae,  709 
Garypodoidea,  708 
Garypus,  709 
Gasteracantha,  723 
Gasteracanthinae,  723 
Gasterophilidae,  362,  404 
Gasterophilus,  355,  362, 

404,  404 
Gasterupdon,  627,  633 
Gasteruptionidae,  627 
Gastropacha,  249 
Gastrotheca,  629 
Gastrotheus,  45 
Gaurax,  379 
Gayella,  646 
Gayellinae,  646 
Gayenna,  729 
Gayomyia,  208 
Geckobia,  744 
Gehringiidae,  545 
Geinitziidae,  807 
Geinitziinae,  94 
Gelanor,  721 
Gelastocoridae,  182 
Gelastocoris,  182 
Gelchossa,  169 
Gelechia,  256,  684 
Gelechiidae,    256,    261, 

272,  274,  277 
Genustes,  228 
Geocoridae,  178 
Geocoris,  178 
Geocorisae,  167 
Geogarypus,  709 
Geomands,  87 
Geometridae,    237,    270, 

278 
Geometrinae,  238 
Geomyza,  375,  378,  378 
Geomyzidae,  375,  378 
Geophilella,  775 
Geophilellidae,  775 
Geophilidae,  774 
Geophilomorpha,  771 
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Geophilus,  774 
Georgella,  739 
Georyssidae,  567 
Georyssus,  567 
Geosarginae,  327 
Geosargus,  325,  327 
Geoscapheus,  80 
Geotomus,  179 
Geotrupes,  584 
Geotrupidae,  584 
Gephyra,  244 
Geranomyia,  310 
Gerapompidae,  793 
Gerarids,  793 
Geron,  336,  337 
Gerridae,  180 
Gerris,  180,  180 
Gerroidea,  168 
Gervaisia,  758 
Gervaisiidae,  758 
Gerydus,  267 
Gibbium,  562 
Gigantodax,  322 
Gigantothrips,  138 
Gilletteella,  160 
Gingla,  235 
Giraffomyia,  372 
Gitona,  384 
Glabellula,  337 
Glabellulinae,  337 
Glaphyria,  245 
Glaphyridae,  584 
Glaphyriinae,  245 
Glaphyrus,  584 
Glaresis,  583 
Glaucolepis,  251 
Glenanthe,  382 
Glenocorisa,  182 
Glenognathinae,  724 
Gliricola,  132,  132 
Glischrochilus,  553 
Globotherium,  758 
Gloma,  342 
Glomerellina,  758 
Glomeridae,  758 
Glomeridella,  758 
Glomeridellidae,  758 
Glomeridesmidae,  757 
Glomeridesmus,  757 
Glomeridia,  758 


Glomeris,  758 
Glossata,  226 
Glosselytridae,  797 
Glosselytrodea,  797 
Glossina,  340,  361 
Glossinidae,  361 
Glossosoma,  218 
Glutops,  331 
Gluviopsis,  707 
Glyciphagus,  742 
Glyphidocera,  256 
Glyphipterygidae,   257, 

278 
Glyphipteryginaj,  257 
Glyphipteryx,  256,  257 
Glyptidae,  546 
Glyptocombus,  169 
Glyptometopa,  649 
Glyptomorpha,  629 
Gmogala,  720 
Gnaphiscus,  740 
Gnaphosa,  726 
Gnaphosidae,    726 
Gnomeskelus,  760 
Gnomulus,  712 
Gnophaela,  246 
Gnophomyia,  309 
Gnophos,  238 
Gnorimoschema,  256, 

256 
Gnorimus,  586 
Gnoriste,  318 
Gnoristinae,  318 
Gnossipus,  706 
Gnostidae,  551 
Gnostus,  551 
Goeldia,  313 
Goera,  219 

Goeridae,  219,  222,  224 
Goliathus,  571,  585 
Gomphidae,  67,  69 
Gomphitidae,  804 
Gomphocerus,  101 
Gomphodesmidae,  761 
Gomphodesmus,  761 
Gomphomastacinae,  101 
Gomphomastax,  101 
Gomphus,  67 
Gonarcdcus,  359 
Gonatiinae,  724 


Gonatista,  89 
Gonatistella,  89 
Gonatocerus,  634 
Gonatopus,  644,  645 
Gongrozus,  327 
Gonia,  358 
Goniastes,  553 
Gonibregmatidae,  773 
Gonibregmatus,  773 
Goniochernes,  710 
Goniocotes,  133 
Goniodes,  133 
Goniodidae,  133 
Goniodoma,  261 
Goniops,  329 
Goniosoma,  714 
Goniozus,  644 
Gonolabidura,  115 
Gonolabina,  115 
Gonolabis,  115 
Gonomyia,  309 
Gonophora,  578 
Gonyleptes,  714 
Gonyleptidae,  712,  714 
Gonypeta,  91 
Gonypetella,  87 
Goodia,  241 
Gorgyra,  264 
Gorpinae,  176 
Gorytes,  653,  654 
Gorytidae,  654 
Gossyparia,  167 
Gracilaria,  261 
Gracilariidae,  261,  273 
Graellsia,  242 
Grallomyza,  365 
Grammodes,  248 
Grammostola,  718 
Graphiphora,  247 
Graphiptilidae,  786 
Graphium,  265 
Graphocephala,  146 
Graphomyia,  361 
Graphosomatidae,  179 
Graptocorixa,  182 
Graptolitha,  247 
Graptolithidae,  247 
Graptostethus,  178 
Grassiella,  46 
Gratidia,  105 
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Gressoria,  102 
Griphoneura,  367 
Gripopterygidae,   73,  74, 

75 
Gryllacridae,  97 
Gryllacris,  93,  97 
Gryllidae,  99 
Gryllinse,  99 
Grylloblatta,  92 
Grylloblattidae,  93 
Grylloblattodea,  84,  92 
Grylloblattoidea,  92 
Gryllodes,  99 
Gryllotalpa,  98,  98 
Gryllus,  95,  99 
Gryon,  645 
Gularostria,  141 
Gylippus,  706 
Gymnaspis,  164 
Gymnocerata,  167 
Gymnomera,  359 
Gymnomyza,  364 
Gymnopa,  382 
Gymnophora,  346 
Gymnopinae,  382 
Gymnopleurus,  584 
Gymnoscelia,  346 
Gymnoscelus,  631 
Gymnosoma,  358 
Gymnosomatidae,  358 
Gymnostreptus,  765,  767 
Gyna,  82 

Gynandrophthalma,  577 
Gynembia,  119 
Gypona,  142,  146 
Gyponidae,  146 
Gypsonoma,  255 
Gyretes,  548 
Gyrinidae,  548,  587 
Gyrinoidea,  548 
Gyrinus,  548,  548 
Gyrocraspedum,  336 
Gyroneuron,  630 
Gyrophallus,  760 
Gyropidae,  132 
Gyropus,  132,  132 
Gyrostigma,  362 
Gyrostoma,  647 
Gyrtona,  248 


Haania,  85 
Haasea,  763 
Habrobracon,  629 
Habrocerinae,  564 
Habrodesmus,  761 
Habrophlebia,  58,  60 
Habropogon,  339 
Habrosyne,  239 
Hadena,  247 
Hadeninae,  247 
Hadentomidae,  793 
Hadentomoidea,  792 
Hadogenes,  703 
Hadrobregmus,  561 
Hadrocoridas,  814 
Hadronotus,  645 
Hadrotarsidae,  720 
Ha dro tarsus,  720 
Hadruroides,  704 
Hadrurus,  704 
Haemagogus,  3 1 4 
Haemaphysalis,  735 
Haematobia,  361 
Haematobosca,  361 
Haematomyzidae,  202 
Haematomyzus,  202 
Haematopinidae,  203 
Haematopinoides,  203 
Haematopinoididae,  203 
Haematopinus,  203 
Haematopotina,  329 
Haematopotinas,  329 
Haematosiphon,  170 
Haemolytis,  254,  262 
Hsemonia,  576 
Haemorrhagia,  235 
Haglidae,  807 
Haglinae,  94 
Hahnia,  72 1 
Hahniidae,  72 1 
Halacaridae,  738 
Halacarus,  738 
Halacogaster,  565 
Halacritus,  571 
Halarachne,  736 
Halarachnidae,  736 
Halechiniscidae,  753 
Halechiniscus,  753 
Halesus,  218 
Halictidae,  656 


Halictinae,  657 
Halictoides,  656 
Halictophagidae,  619,  620 
Halictophagus,  619 
Halictus,  657 
Halidayella,  367 
Halimococcus,  167 
Haliplidae,  543,  586 
Haliplus,  543,  548 
Halisidota,  249 
Halleinosoma,  762 
Hallomenidae,  572 
Hallomenus,  572 
Halobates,  180 
Halpe,  264 
Halterata,  305 
Halteriptera,  305 
Hakica,  578 
Haltichella,  637 
Hakicidae,  578 
Hakicus,  170,  171 
Hamamelistes,  159 
Hamataliva,  725 
Hammatorrhina,  310, 

311 
Hammomyia,  360 
Hamophthirius,  203 
Hanseniella,  48,  775 
Hapalopteridae,  793 
Hapalopteroidea,  792 
Hapalostomata,  353 
Hapalothrix,  3 1 1 
Hapalotrichinae,  3 1 1 
Haphospatha,  361 
Haploa,  249 
Haplobainosoma,  763 
Haplobainosomatidae, 

763 
Haplocampa,  48 
Haplocnemus,  563 
Haploembia,  119 
Haplopeza,  89 
Haplophilus,  773 
Haplophthalmus,  692, 

693 
Haploporatia,  762 
Haploptilia,  260 
Haploptiliidas,  261 
Haplothele,  717 
Haplothysanus,  767 
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Hariola,  143 
Harmolita,  637 
Harmostes,  177 
Harpactocorinae,  175 
Harpactor,  174 
Harpagomantis,  91 
Harpagophora,  767 
Harpagophoridae,  767 
Harpalidae,  546 
Harpalinae,  546 
Harpalus,  544,  544 
Harpobittacus,  2 1 4 
Harrisina,  236,  236 
Hartomyia,  322,  324 
Hasariinae,  729 
Hasora,  263 
Haustellata,  305 
Hebecnema,  361 
Hebridae,  174,  179 
Hebrus,  174,  179 
Hecabolinae,  630 
Hecabolus,  630 
Hectopsylla,  540 
Hectopsyllidae,  540 
Hedroneura,  368 
Hedychrum,  643 
Hedyle,  238 
Helcomyzinae,  367 
Helcomyza,  367 
Helcon,  631 
Helconinae,  631 
Helea,  324 

Heleidae,  324,  395,  410 
Heleocoris,  182 
Heleodromia,  342 
Helice,  261 
Helichus,  553 
Helicobia,  356 
Helicoconis,  207 
Heliconiinae,  269,  285 
Heliconius,  269 
Helicopis,  267 
Helicopsyche,  218 
Helicopsychidae,   218, 

221,  223 
Helina,  361 
Heliocharis,  66 
Heliocharitidae,  66 
Heliodines,  259 


Heliodinidae,    258,    260, 

275,  277 
Heliophaninae,  729 
Heliothidinae,  247 
Heliothis,  247 
Heliothrips,  135,  137 
Heliozela,  259 
Heliozelidse,  258,  259, 

273 
Helius,  310 
Helle,  333 
Hellichia,  322 
Hellichiinae,  322 
Hellula,  256 
Helmidae,  555 
Helmis,  555 
Helobia,  309 
Helodes,  553 
Helodidae,  553,  587 
Helodon,  322 
Helomyza,  374 
Helomyzidae,  374 
Helomyzinae,  374 
Helophilus,  350 
Helophorinae,  550 
Helophorus,  549,  587 
Helopidae,  570 
Helops,  570 
Heloridas,  643 
Helorimorpha,  632 
Helorimorphinae,  632 
Helorus,  643 
Helota,  559 
Helotidae,  559 
Helotrephes,  181 
Helotrephidae,  181 
Helotrephinae,  181 
Hemaris,  235 
Hemerobiidae,  208 
Hemerobioidea,  208 
Hemerobius,  208 
Hemerocampa,  247 
Hemerodromia,  342 
Hemerodromiinae,  342 
Hemeromyia,  384 
Hemerophilidae.  257 
Hemicampa,  48 
Hemiceras,  236 
Hemichionaspis,  163 
Hemicloea,  726 


Hemiclaeinae,  727 
Hemiclonia,  96 
Hemicoccina:,  167 
Hemileuca,  241 
Hemileucinae,    241,    243, 

282 
Hemilucilia,  356 
Hemimene,  255 
Hemimeridae,  113 
Hemimerus,  1 1 3 
Hemimylacridae,  807 
Hemineura,  128 
Heminyctibora,  79 
Hemiodoecus,  167 
Hemiodonata,  784 
Hemipenthes,  336 
Hemipeplidae,  559 
Hemipeplus,  559 
Hemiphlebia,  63,  65 
Hemiphlebiidae,  65 
Hemiphlebioidea,  65 
Hemiphrynus,  700 
Hemipsocidae,  128 
Hemipsocus,  128 
Hemiptera,  140,  167,812 
Hemipterota,  81 
Hemisaga,  96 
Hemisarcoptes,  742 
Hemisarcoptidae,  742 
Hemiscorpion,  702 
Hemiscorpioninae,  702 
Hemisia,  659 
Hemisphaerius,  154 
Hemistephanus,  627 
Hemitheinae,  238 
Hemixantha,  375 
Hemorius,  329 
Hendecatomus,  567 
Henia,  774 
Henica,  337 
Henicocephalidae,  174 
Henicocephalus,  173,  174 
Henicomyia,  335 
Heniconeura,  337 
Henicopidae,  771 
Henicops,  771 
Henopidae,  333 
Hepialidae,  229,  270,  275 
Hepialoidea,  228 
Hepialus,  229 
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Heptagenia,  58 
Heptageniidae,  58,  59 
Heptapsogaster,  131 
Heptapsogastridae,  131 
Heptathela,  717 
Heptathelidae,  717 
Heptatoma,  329 
Hera,  361 
Hercostomus,  344 
Herculia,  245 
Heriades,  658 
Herina,  371 
Heringia,  349 
Heringiinae,  379 
Heringium,  379 
Hermarchus,  105 
Hermes,  204 
Hermetia,  326,  398,  399 
Hermedinae,  326 
Herminia,  247 
Hermione,  327 
Hermippus,  721 
Hersilia,  724 
Hersiliidae,  724 
Hersiliola,  724 
Hesperapis,  658 
Hesperempis,  342 
Hesperia,  264 
Hesperiidae,  231,263,  283 
Hesperiinae,  264,  283 
Hesperilla,  264 
Hesperinidae,  314 
Hesperinus,  314,  315 
Hesperioidea,  263 
Hesperoctenes,  184 
Hesperoleon,  211 
Hesperophylum,  171 
Hestia,  269 
Hesdasula,  91 
Hetaeriinae,  558 
Hetaerius,  558 
Heteracanthia,  325 
Heterocampa,  239 
Heterocera,  229 
Heteroceridae,  567,  588 
Heterocerus,  552,  567 
Heterochaetula,  90 
Heterochila,  367 
Heteroconis,  207 
Heterocopus,  102,  103 


Heterocorixa,  181 
Heterocorixinae,  181 
Heterodoxus,  132 
Heterogenea,  235 
Heterogeneidae,  235 
Heterogyna,  640 
Heterogynidae,  235,  269 
Heterogynis,  235 
Heterojapyx,  48 
Heterolampra,  79 
Heterolatzella,  763 
Heterolatzellidae,  763 
Heterolepisma,  46 
Heterolophus,  708 
Heteromera,  549 
Heteromeringia,  373 
Heterometrus,  703 
Heteroneura,  228,  373 
Heteroneuridae,  373 
Heteropeza,  316 
Heteropezinas,  316 
Heterophlebiidae,  804 
Heterophrynus,  700 
Heteroplectron,  219 
Heteropoda,  727 
Heteropodinae,  728 
Heteropogon,  339 
Heteroporada,  762 
Heteroporatiidae,  762 
Heteropsylla,  157 
Heteroptera,  167,  814 
Heteropteryx,  103,  104 
Heteroscorpion,  702 
Heteroscorpioninae,  702 
Heterosphyronida,  707 
Heterospilus,  630 
Heterostylum,  338 
Heterotardigrada,  753 
Heterothripidae,  137 
Heterothrips,  137 
Heterotropinae,  337 
Heterotropus,  337 
Hetrodes,  97 
Hetrodinae,  97  - 
Hexacentrus,  96 
Hexagenia,  56 
Hexaleberda,  740 
Hexapoda,  28 
Hexathelinae,  717 
Hexatoma,  309 


Hexatomiinas,  309 
Hexisopodidae,  705 
Hexisopus,  705 
Hexura,  717 
Hexurinae,  717 
Hibrildes,  250 
Hieroxestidae,  252 
Hilara,  342 
Hilarella,  357 
Hilarempis,  342,  343 
Hilarimorpha,  331,  331 
Hilarimorphidae,  331 
Hilda,  152 
Hiletidae,  545 
Himantariidae,  773 
Himantarium,  773 
Himantopterinae,  232 
Himantopterus,  232,  233 
Himantosoma,  773 
Hindola,  144 
Hindolinae,  144 
Hipparchus,  238 
Hippelates,  379 
Hippiscus,  101 
Hippobosca,  386 
Hippoboscidae,  386,  391 
Hippoboscinae,  386 
Hippodamia,  568 
Hippoestrus,  354 
Hirmoneura,  333 
Hirmoneurinas,  333 
Hirtea,  327 
Hispa,  578 
Hispaniosoma,  763 
Hispella,  576 
Hispidae,  578,  589 
Hister,  558 
Histeridae,  554,  558,  571, 

587 
Histerinae,  558 
Histeromorphae,  558 
Hisdostoma,  742 
Histrichopsyllidae,  539 
Histriciidae,  358 
Hodotermes,  122 
Hodotermidda;,  122,  124, 

810 
Hodotermopsis,  122 
Hofmannia,  260 
Hollandidae,  234 
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Holocelaeno,  737 
Holocera,  241,259,  260 
Holocompsa,  81 
Hololampra,  79 
Hololepta,  558 
Holoparamecinae,  569 
Holopeplus,  559 
Holopodostreptus,  767 
Holopogon,  339 
Holoptilinae,  174 
Holorusia,  309 
Holosiro,  735 
Holotergidse,  700 
Holothyridae,  736 
Holothyrus,  736 
Holurothrips,  138 
Homasmus,  179 
Homaledra,  263 
Homalisidae,  565 
Homalocneminae,  342 
Homalocnemis,  342 
Homalomyia,  404,  404 
Homaloneura,  785,  786 
Homalonychidae,  727 
Homalonychus,  727 
Homalophlebiidae,  793 
Homalopterus,  79 
Homalota,  564 
Homoedictyidae,  795 
Homceocerus,  177 
Homoeogamia,  81 
Homoeogamiidae,  81 
Homoeopteryx,  240 
Homoeoxiphus,  99 
Homoioptera,  790 
Homoiopteridae,  790 
Homoneura,  227,  367 
Homoneuria,  56 
Homoptera,  140,  812 
Homopterus,  545 
Homorocoryphus,  97 
Homothetidae,  784 
Hoplacantha,  325 
Hoplionota,  578 
Hoplisa,  358 
Hoplistes,  327 
Hoplocampa,  625 
Hoplocampinae,  662,  663 
Hoplocheiloma,  365 
Hoploclonia,  102 


Hoplocorypha,  86,  88 
Hoplocyrtoma,  342 
Hoplodermatidae,  737 
Hoplodictya,  368 
Hoplodonta,  327 
Hoplopleura,  203,  203 
Hoplopleuridae,  203 
Hoplopria,  642 
Hoplopsyllus,  540 
Horaiella,  312 
Horaiellinae,  312 
Horisme,  237 
Hormaphis,  159 
Hormaphidinae,  159 
Hormetica,  82 
Hormiinae,  630 
Hormiopterus,  630 
Hormius,  630 
Hormopeza,  342 
Hormosomyia,  315,  316 
Hormurus,  703 
Hornia,  573 
Horus,  709 
Howardia,  163 
Huascaromusca,  354 
Huitfeldtia,  740 
Humbertiella,  89 
Hunterellus,  635 
Huttonella,  325 
Huttoninae,  725 
Hya,  708 
Hyadina,  382 
Hyalanthrax,  336 
Hyalophora,  242 
Hyalopterus,  158 
Hyalurga,  246 
Hyarinus,  708 
Hybalus,  584 
Hyblaea,  236 
Hyblaeidae,  236 
Hybomitra,  329 
Hybos,  342 
Hybosoridae,  584 
Hybosorus,  584 
Hybotinae,  342 
Hybris,  210 
Hydaticinae,  547 
Hydnocera,  561 
Hydrachna,  739 
Hydrachnidae,  739 


Hydrachnoidea,  737 
Hydraena,  549 
Hydraenidae,  550 
Hydraeninae,  550 
Hydrellia,  382 
Hydrellidae,  382 
Hydrelliinse,  382 
Hydria,  237 
Hydrina,  382 
Hydriomena,  237 
Hydriomeninae,  237 
Hydrobaeninae,  323 
Hydrobaddae,  180 
Hydrobiinae,  549 
Hydrobiosis,  218,  218 
Hydrocampa,  245 
Hydrocampinae,  245 
Hydrochoreutes,  740 
Hydrocorisae,  168 
Hydrodroma,  739 
Hydrodromidae,  739 
Hydrometra,  168,  170 
Hydrometridae,  168 
Hydrodromidae,  739 
Hydromyza,  359 
Hydromyzinse,  359 
Hydroperla,  74 
Hydrophilidse,    549,    586, 

587 
Hydrophilinae,  549 
Hydrophiloidea,  549 
Hydrophilus,    547,    549, 

550 
Hydrophoria,  360 
Hydrophorinae,  344 
Hydrophorus,  344 
Hydroporinae,  547 
Hydroporomorpha,  545 
Hydroporus,  546 
Hydropsyche,  218,  219 
Hydropsychidae,  219,  220, 

223 
Hydropsychodes,  219 
Hydropdla,  2 1 7 
Hydroptilidae,    217,    220, 

222 
Hydroscapha,  568 
Hydroscaphidae,  568 
Hydrotsea,  361 
Hydrotaeinse,  361 
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Hydrotrephes,  181 
Hydrous,  549 
Hydrovolzia,  738 
Hydrovolziidae,  738 
Hydryphantes,  739 
Hydryphantidse,  739 
Hygrobates,  740 
Hygrobaddae,  740 
Hygrobia,  546 
Hygrobiidae,  546 
Hyidae,  708 
Hylaeinae,  657 
Hylaeoides,  657 
Hylaeus,  657 
Hylastes,  579,  579 
Hylastinus,  684 
Hyleccetus,  562,  564 
Hylecthridae,  619 
Hylecthrus,  619 
Hylemyia,  360 
Hylemyiinse,  360 
Hylesia,  241 
Hylesinidas,  579 
Hylesinus,  579 
Hyllinae,  728 
Hyloicus,  235 
Hylophila,  248 
Hylophilidae,  248,  573 
Hylophilus,  573 
Hylorus,  325 
Hylotoma,  625 
Hylotomidae,  625 
Hymenids,  269 
Hymenochimaera,  649 
Hymenopharsalia,  628 
Hymenopodinae,  91 
Hymenoptera,  621,  826 
Hymenorus,  570 
Hyocephalidae,  178 
Hyocephalus,  178  - 
Hypena,  247 
Hypeninae,  247 
Hyperalonia,  336 
Hyperaspis,  568 
Hyperetes,  127 
Hyperhomala,  96 
Hypermnestra,  266 
Hyperothrix,  759 
Hyphantria,  249 
Hyphinoe,  143 


Hyphoraia,  249 
Hypnorna,  81 
Hypocephalidae,  562 
Hypocephalus,  562 
Hypocera,  345,  346 
Hypochilidae,  716 
Hypochilomorphae,  716 
Hypochilus,  716 
Hypocimicidae,  814 
Hypoctonus,  698 
Hypoderma,  354 
Hypodermaddae,  354 
Hypogastrura,  5 1 ,  54 
Hypogastruridae,  51 
Hypogastrurinae,  51 
Hypolimnas,  268 
Hypomachilodes,  46 
Hyponomeuddae,  258 
Hyponotidae,  258 
Hypoperla,  808 
Hypoperlidae,  805 
Hypophyllus,  344 
Hypoprepia,  249,  250 
Hypoptidae,  234 
Hyporhicnoda,  79,  80 
Hyposmocoma,  261 
Hyposmocomidae,  261 
Hypotyphla,  369 
Hyppasa,  725 
Hyppasinae,  726 
Hypselophidae,  258 
Hypselosoma,  169 
Hypsibius,  754 
Hypsidae,  246 
Hypsimetopus,  692 
Hypsotropa,  244 
Hypsotropinae,  244 
Hyptia,  627 
Hypdogaster,  627 
Hyptiotes,  720 
Hyptiotinae,  720 
Hypurgus,  117 
Hyromophlaeba,  333 
Hysterosia,  256 
Hystrichophora,  256 
Hystrichopsylla,  540 
Hystrichopsyllinae,  540 
Hystrichothripidae,  138 
Hystxichothrips,  138 


Ibalia,  634 
Ibaliidae,  634,  663 
Ibaloniinae,  713 
Icaria,  647 
Icaridion,  389 
Icasma,  342 
Icerya,  161,  163,  166 
Ichneumon,  626 
Ichneumonoidea,  626, 

628,  639,  663 
Ichneutes,  631 
Ichneuddea,  631 
Ichneutinae,  631 
Icosidesmus,  760 
Icosta,  386 
Icterica,  380 
Icdnus,  67 
Idana,  371 
Idarnes,  636 
Ideliidae,  796 
Ideopsis,  269 
Ideoroncidae,  708 
Ideoroncus,  708,  709 
Idioceridas,  147 
Idiocerus,  147 
Idiococcidae,  167 
Idiocorinae,  181 
Idiocoris,  181 
Idiogastra,  623 
Idioglossa,  259 
Idiomylacridae,  807 
Idiops,  717 
Idolomorpha,  85 
Idolopsalis,  116 
Idolothripidae,  138 
Idolothrips,  138 
Idolum,  85 
Hike,  249 
Illinoia,  158 
Ilythea,  382 
Incubinae,  632 
Incubus,  632 
Incurvaria,  252 
Incurvariidae,  252,  274 
Indocnemis,  66 
Indocypha,  66 
Indophaea,  66 
Inocellia,  205,  206 
Inocelliidae,  205 
Inostemma,  645 
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Insecta,  28 
Iomachus,  702,  703 
Iphiaulax,  629 
Ipidae,  579 
Ips,  579,  579,  580 
Ipsvicia,  813 
Ipsviciidae,  813 
Ipsviciopsis,  813,    813 
Irbisia,  171 
Iridomyrmex,  640 
Iridopteryginae,  89 
Iridopteryx,  89 
Iris,  87 
Iron,  58 
Isaphe,  761 
Iscadia,  248 
Ischnocera,  132 
Ischnogaster,  647 
Ischnomantis,  87 
Ischnomyia,  378 
Ischnoneuridae,  795 
Ischnopsyllidae,  539 
Ischnopsyllus,  539 
Ischnoptera,  79 
Ischnopteryx,  128 
Ischnothrix,  308 
Ischnoptilidae,  788 
Ischnura,  66 
Ischnuridae,  703 
Ischnurus,  703 
Ischyropsalidae,  715 
Ischyropsalis,  715 
Ischyroptera,  349 
Isfaropterida?,  807 
Isfaropterinae,  94 
Ismeninae,  263 
Isochaeta,  545 
Isocorypha,  252 
Isodermidae,  172 
Isodermus,  172 
Isolepisma,  46 
Isomerocera,  326 
Isometopidae,  172 
Isometopus,  170,  172 
Isometroides,  704 
Isometrus,  704 
Isoneuria,  227 
Isoperlidae,  74 
Isophya,  96 
Isophlebiidae,  804 


Isopoda,  692 
Isopogon,  339 
Isopsera,  96 
Isoptera,  121,  810 
Isopteryx,  74,  74 
Isoscelipteron,  210 
Isosoma,  637 
Isosticta,  69 
Isostomyia,  3 1 3 
Isotoma,  52 
Isotomidae,  52 
Isotomuris,  52 
Issidae,  154 
Issus,  154 
Itatinas,  729 
Iteaphila,  342 
Ithomia,  269 
Ithomiinae,  269 
Ithone,  207,  207 
Ithonidae,  207 
Ithonoidea,  207 
Ithycerinae,  581 
Ithycerus,  581 
Itonida,  316 
Itonididae,  315,  316,  387, 

392,  407,  408 
Ituna,  269 
Ixeuticinse,  719 
Ixodes,  735,  735 
Ixodidae,  735 
Ixodoidea,  734 

Jacobsiella,  388 
Jacobsoniidae,  569 
Jacobsonium,  569 
Jalysus,  177 
Jana,  240 

Janiodes,    240,   242 
Janus,  623 
Japanosoma,  764 
Japygidae,  48 
Japyx,  45,  48 
Jassidae,  145,  147 
Jassina?,  148 
Jassoidea,  143 
Jassus,  148 
Jemadia,  263 
Joblotia,  3 1 3 
Johannsenomyiidae,  324 
Joppeicidae,  176 


Josia,  238 
Jugatae,  227 
Jugofrenatae,  228 
Julidae,  765 
Juliformia,  759 
Julodinae,  555 
Juloidea,  765 
Julomorpha,  767 
Julus,  765 
Jurina,  793,  797 
Jurinae,  704 
Jurinidae,  797 
Jurus,  704 
Juxtapulex,  540 

Kalissus,  565 
Kalligramma,  816,  817 
Kalligrammidae,  817 
Kallima,  268 
Kalobittacus,  214 
Kalocrania,  115 
Kalotermes,  122,  123 
Kalotermitidae,    122,    124, 

810 
Kana,  151 
Kapala,  636,  638 
Karschia,  706 
Karschiella,  114,  115 
Karschiellidae,  1 15 
Karschiidas,  706 
Karumia,  565 
Karumiidae,  565 
Kasserota,  155 
Kelloggina,  311 
Kennedya,  803,  803 
Kennedyidae,  803 
Kermes,  167 
Kermesia,  153 
Kermesidae,  167 
Kermococcus,  167 
Khosaridae,  796 
Kinnara,  153 
Kinnaridae,  153 
Kirgisella,  817 
Kiricephalus,  751,  752 
Klebsiellidae,  795 
Kleiduchus,  117 
Kliveriidae,  793 
Kobrona,  264 
Koebelea,  149,  150 
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Koebeleids,  149 
Koenenia,  697,  697 
Kceneniidae,  697 
Kceneniodes,  697 
Kolba,  146 
Konowia,  623 
Konowiella,  648 
Konowiellidae,  648 
Koroana,  154 
Korscheltellus,  229,  270 
Kosmetor,  1 1 7 
Kroeberia,  365 
Kulojidae,  787 
Kuwania,  162 
Kytorhininae,  574 
Kytorhinus,  574 

Labia,  116 
Labiales,  1 16 
Labidarge,  625 
Labidocarpus,  742 
Labidostoma,  737 
Labidostomatidae,  737 
Labidura,  114,  116 
Labidurales,  115 
Labiduridae,  116 
Labiduroidea,  115 
Labiidae,  116 
Labioidea,  116 
Labulla,  724 
Labus,  647 
Laccifer,  165 
Lacciferidae,  165 
Laccobius,  549 
Laccocorinae,  183 
Laccophilinae,  547 
Laccophilus,  546 
Laccotrephes,  184 
Laches,  724 
Lachesillidae,  128 
Lachlania,  56 
Lachneidae,  250 
Lachninas,  158 
Lachnocnema,  267 
Lachnosterna,  585 
Lachnus,  158 
Lacinipolia,  247 
Lacinius,  714 
Lacon,  556 
Lacosoma,  239 


Lacosomidce,  240 
Lactistomyia,  342 
Laelaps,  736 
Laelaptidae,  736 
Laemobothriidae,  133 
Laemobothrion,  133 
Laemophloeidae,  559 
Laemophloeus,  559 
Laemopsylla,  540 
Laglaisia,  371 
Lagoa,  232 
Lagoidae,  232 
Lagria,  570 
Lagriidae,  570,  589 
Lalapa,  649 
Lamarckiana,  101 
Lamellicornia,  548 
Lamenia,  153 
Lamiidae,  575 
Laminitarsus,  631 
Laminosioptes,  742 
Laminosioptidae,  742 
Lampetia,  350 
Lampides,  267 
Lampria,  340 
Lamprima,  583 
Lamprocera,  565 
Lamprochernes,  710 
Lamprochromus,  345 
Lamprogaster,  371 
Lampromyia,  332 
Lampronia,  252 
Lamproniidae,  252 
Lamprophthalma,  371 
Lamproptera,  265 
Lamprosoma,  577 
Lamprosomatidae,  577 
Lamprotatus,  637 
Lamprotiliidae,  786 
Lampyridae,  565,  588 
Lampyris,  565 
Lamyra,  340 
Languria,  557,  567 
Languriidae,  567 
Laniatores,  712 
Lanternaria,  153 
Laphria,  340 
Laphriinae,  339,  340 
Laphystia,  339 
Lapria,  340 


Larca,  709 
Larentiinae,  237 
Larex,  116 
Laria,  574 
Laricobius,  560 
Lariidae,  574 
Larra,  655 
Larridae,  655 
Larvaevora,  358 
Larvaevoridae,  358,  403 
Lasia,  333 
Lascosomatidae,  240 
Lasiocampa,  249 
Lasiocampidae,    250,    270, 

282 
Lasioderma,  557,  561 
Lasiodiamesa,  323 
Lasiopa,  327 
Lasiopinae,  327 
Lasiopleura,  379 
Lasiopogon,  339 
Lasiopsocus,  128 
Lasioptera,  315 
Lasiopteryx,  3 1 6 
Lasiopticus,  349 
Lasiosepsis,  363 
Lasius,  640 
Laspeyresia,  255 
Lathelmis,  555 
Lathridiidae,  569 
Lathridiinae,  569 
Lathridius,  569 
Lathrobium,  564 
Lathys,  719 
Latindia,  81 
Latindiidae,  81 
Latrodectinae,  723 
Latrodectus,  722 
Latumcephalum,  132 
Lauxania,  367 
Lauxaniella,  367 
Lauxaniidae,  367 
Laverna,  263 
Lavernidae,  263 
Lawrencega,  706 
Lebertia,  740 
Lebertiidas,  740 
Lebia,  544 
Lebiidae,  546 
Lecaniida,  165 
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Lecaniodiaspis,  165 
Lecaniopsis,  165 
Lecanium,163,  165 
Lechytia,  708 
Ledra,  146 
Ledridae,  146 
Ledropsis,  146 
Legnotomyia,  338 
Leia,  318,  396,  397,  408, 

409 
Leiinae,  318 
Leiocyta,  143 
Leiophron,  632 
Leiophroninae,  632 
Leiotheidae,  133 
Leiotheum,  133 
Leiperia,  752 
Lelaps,  637 
Lema,  577 
Lemmatophora,  791 
Lemmatophoridae,  792 
Lemodes,  573 
Lemonia,  240 
Lemoniidae,  240,  267 
Leocrates,  104 
Leonardius,  157 
Leotichidae,  173 
Leodchus,  173 
Lepiceridae,  569 
Lepidanthrax,  336 
Lepidarbela,  234 
Lepidilla,  127 
Lepidillidae,  127 
Lepidocampa,  48 
Lepidocyrtus,  5 1 
Lepidomphrale,  335 
Lepidophora,  337 
Lepidophthirius,  202 
Lepidopsocidae,  127 
Lepidopsocus,  127 
Lepidoptera,  226,  821 
Lepidosaphes,  164,  166 
Lepidosaphinae,  164 
Lepidoselaga,  329 
Lepidoselaginae,  329 
Lepidospora,  46 
Lepidostoma,  219 
Lepidostomatidae,  219, 

222,223 
Lepiidae,  796 


Lepinotus,  126,  127 
Lepisma,  45,  46 
Lepismachilis,  45 
Lepismatidae,  46,  801 
Lepismatinae,  46 
Lepismatoidea,  45 
Lepria,  312 
Leprolepis,  127 
Leptacis,  645 
Leptidae,  331 
Lepddea,  266 
Leptinae,  332 
Leptinidae,  562 
Leptinillus,  562 
Leptinotarsa,  550,  577 
LepUnus,  562 
Lepds,  332 
Lepdsolabis,  1 1 6 
Leptocella,  220,  221 
Leptocera,  376,  383 
Leptoceridae,  220,  221, 

223,383 
Leptocerus,  220 
Leptocorisa,  177 
Leptodesmidae,  761 
Leptodesmus,  761 
Leptofcenidae,  636 
Leptofcenus,  636 
Leptogaster,  339 
Leptogastrinae,  339 
Leptoglossus,  177,  178 
Leptohyphes,  57 
Leptohyphodes,  57 
Leptomands,  90 
Leptomastax,  563 
Leptomorphus,  318 
Leptomydas,  338,  338 
Leptoneta,  723 
Leptonetidae,  723 
Leptonetinae,  723 
Leptopanorpa,  215 
Leptopelma,  7 1 8 
Leptopelmatinaj,  718 
Leptoperla,  75 
Leptoperlidae,  75 
Leptopeza,  342 
Leptophlebia,  58 
Leptophlebiidae,  58,  59 
Leptopholcinae,  722 
Leptopodidae,  173 


Leptopodinae,  343 
Leptopsylla,  540 
Leptopsyllinae,  540 
Leptopus,  173 
Leptorethrum,  343 
Leptorhaptus,  646 
Leptosyna,  316 
Leptotyphlinae,  564 
Leptoxyda,  380 
Leptura,  575 
Lepturinae,  590 
Leptynoptera,  157 
Leria,  374 
Leriinae,  374 
Lerodea,  264 
Lestes,  63,  65 
Lestidae,  65,  68 
Lestoidea,  65 
Lestoideidae,  65 
Lestophonus,  381 
Lestremia,  315,  316 
Lestremiinae,  316 
Lethe,  267 
Lethocerus,  183,  184 
Lethrus,  584 
Leto,  229 
Leucania,  247 
Leucaspidinae,  164 
Leucaspis,  164 
Leucauge,  723 
Leucobrephos,  238 
Leucomele,  252 
Leucophaea,  82 
Leucophenga,  384 
Leucopis,  366,  369 
Leucopomyia,  369 
Leucoptera,  252 
Leucorrhinia,  68 
Leucospididae,  636 
Leucospis,  636 
Leucostola,  345 
Leucostoma,  358 
Leucotabanus,  329 
Leucozona,  349 
Leuctra,  75 
Leuctridae,  75,  76 
Leurolestes,  79 
Lezina,  94 
Lezininae,  94 
Liancalus,  344 
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Liassogomphidae,  804 
Liassophilidae,  821 
Liassophlebiidae,  804 
Liassotipula,  822,  823 
Libellaginidae,  66 
Libellago,  66 
Libellula,  64,  68 
Libellulidae,  68,  70 
Libelluloidea,  62,  67 
Libethra,  105 
Libitoides,  714 
Liburnia,  148,  153 
Liburniella,  148,  152 
Libythea,  267 
Libytheana,  267 
Libytheidae,  267,  284 
Lichenomima,  128 
Lichenophanes,  561 
Licinidae,  546 
Lidar,  208 
Liesthes,  566 
Ligaria,  91 
Ligia,  692 
Ligidium,  692,  692 
Ligiidae,  692 
Ligydidas,  692 
Ligyrocoris,  178,  178 
Lilaea,  329 
Limacodidae,  235 
Limacomorpha,  757 
Limatus,  3 1 3 
Limbata  Balteifera,  546 
Limbata  Conchifera,  546 
Limbata  Scrobifera,  545 
Limbata  Stylifera,  545 
Limenitis,  268 
Limonia,  310,  393,394 
Limonicola,  3 1 1 
Limoniidae,  309,  386, 

393,  411 
Limoniinas,  310 
Limnephilidae,  218, 

222,  224 
Limnephilus,  218,  218, 

221 
Limnesia,  739 
Limnesiella,  739 
Limnesiidae,  739 
Limnia,  368 
Limnichidae,  553 


Limnichus,  553 
Limnobates,  168 
Limnobatidae,  168 
Limnobia,  310 
Limnobiidae,  309 
Limnobiinae,  3 1 0 
Limnochares,  738 
Limnocharidae,  739 
Limnochorinae,  184 
Limncecia,  263 
Limnophila,  308,  309 
Limnophilinae,  309 
Limnophora,  357,  361 
Limnophorinae,  361 
Limnophyes,  323 
Limnospila,  360 
Limosina,  383 
Limulodes,  565 
Limulodidae,  565 
Lindenia,  67 
Linguatula,  751,  752 
Linguatulidae,  751,  752 
Linguatulinae,  752 
Linnaemyia,  358 
Linobia,  742 
Linobiidae,  742 
Linognathus,  203 
Linopodes,  744 
Linyphia,  724 
Linyphiidae,  724 
Linyphiinae,  724 
Liocraninae,  729 
Liocranum,  729 
Liodes,  552,  563 
Liodidae,  563 
Liodrosophila,  384 
Liogma,  309 
Liomopteridae,  796 
Liomopterum,  794,  796 
Liomyza,  371 
Lioon,  553 
Liops,  350 
Liopteridae,  634 
Liopteron,  634 
Liosomaphis,  158 
Liothrips,  139 
Liparidae,  247 
Liparididae,  247 
Liparochrus,  584 
Lipeurus,  132,  133 


Liphistiidae,  716 
Liphistiinae,  716 
Liphistiomorphae,  716 
Liphistius,  695,  716 
Liphyra,  267 
Lipochaeta,  382 
Lipochaetinae,  382 
Lipocosma,  245 
Liponeura,  311 
Liponeuridae,  3 1 1 
Liponyssus,  736 
Lipoptena,  386,  391 
Lipoptenina»,  386 
Lipoptera,  131 
Liposcelidae,  127 
Liposcelis,  126,  127 
Liptena,  267 
Liriomyza,  377 
Liriope,  307,  308 
Liriopeidae,  307,  394,  410 
Liriopeinae,  307 
Lispa,  360 
Lispinae,  360 
Lispocephala,  360 
Lisposoma,  703 
Lisposomatinae,  703 
Lissa,  369 
Lissoderma,  572 
Listrophoridae,  734,  742 
Listrophorus,  734,  742 
Litaneutria,  91 
Litargus,  567 
Lithobiidae,  771 
Lithobioidea,  771 
Lithobiomorpha,  770 
Lithobiomorphidea,  771 
Lithobius,  771 
Lithocolletis,  261 
Lithocolletidae,  261 
Lithomanteidae,  790 
Lithoneura,  785,  785 
Lithopanorpidse,  820 
Lithoptilidae,  790 
Lithosia,  249 

Lithosiidae,  237,  249,  278 
Lithurginae,  658 
Lithurgus,  658 
Litorimus,  567 
Litroscelinae,  96 
Litroscelis,  96 
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Liturgusa,  89 
Liturgusinae,  89 
Livia,  157 
Liviinae,  157 
Llaveia,  161 
Loberus,  559 
Loboceratidae,  625 
Lobogaster,  316 
Lobophora,  237 
Loboptera,  79 
Locusta,  97,  101 
Locustidae,  95,  100 
Locustinae,  97 
Locustoidea,  94 
Locustopsidae,  808 
Locustopsis,  808,  808 
Loewia,  358 
Loewinella,  340 
Lomamyia,  210 
Lomatia,  336 
Lomatiinse,  336 
Lonchaea,  373,  375,  376 
Lonchaeidae,  373,  375 
Lonchidia,  634 
Lonchodes,  105 
Lonchodinae,  105 
Lonchoptera,  346,  347, 

401,402 
Lonchopteridae,  347,  401 
Lonchotura,  237 
Longurio,  309 
Lonomia,  241 
Lonomiidae,  241 
Lophioneura,  811 
Lophioneuridae,  811 
Lophocareninae,  724 
Lophocarenum,  724 
Lophochernes,  710 
Lophopidae,  155 
Lophopoda,  570 
Lophoproctus,  757 
Lophops,  155 
Lophoptera,  248 
Lophoptilus,  263 
Lophoteles,  326 
Lophotelinae,  326 
Lophyridae,  625 
Lophyrus,  625 
Lorditomaeus,  584 
Lordotus,  338 


Loroceridae,  545 
Lotobia,  376 
Loxocera,  379 
Loxoceridae,  378 
Loxomantis,  87 
Loxoneura,  371 
Loxosceles,  722 
Loxostege,  245 
Loxotropa,  644 
Lucanidae,  583,  590 
Lucanus,  552,  583 
Lucidota,  565 
Lucilia,  356 
Luciliinae,  356 
Luciola,  565 
Ludia,  241 
Ludiinae,  241,282 
Ludius,  552 
Liihdorfia,  266 
Luffia,  233 
Lule,  370 
Luperus,  578 
Lustrochernes,  710 
Lutica,  721 
Lutrochus,  553 
Lutzia,  314 
Lutziella,  329 
Lycaeides,  267 
Lycaena,  262,  267 
Lycaenidae,  267,  284 
Lychas,  704 
Lycidae,  565,  588 
Lycinus,  717 
Lycnophanes,  577 
Lycocercidae,  790 
Lycoderes,  142 
Lycogaster,  645 
Lycoperdina,  568 
Lycorella,  269 
Lycoria,  319,  396,  408 
Lycoriidae,    319,    387, 

396,  408 
Lycoriinae,  319 
Lycoriomima,  822,  823 
Lycosa,  725 
Lycosidae,  725 
Lycosinae,  726 
Lyctidae,  591 
Lyctus,  557,  561,684 
Lycus,  565 


Lyda,  622 
Lygaeosoma,  178 
Lygaeidae,  178 
Lygaeoidea,  177 
Lygaeus,  178 
Lygistorrhina,  319 
Lygistorrhinidae,  319 
Lygistopterus,  547 
Lygris,  237 
Lygocerus,  644 
Lygus,  170,  171 
Lymaenonidae,  634 
Lymanopoda,  267 
Lyman tria,  246,  247 
Lymantriidae,    246,    247, 

270,  279,  280 
Lymexylidae,    562,    564, 

590 
Lymexylonidaj,  562 
Lymnadidae,  269 
Lynchia,  386 
Lyonetia,  252 
Lyonetiidae,    252,    274, 

275,  822 
Lype,  219 
Lyperosia,  361 
Lyroda,  655 
Lysiognatha,  628 
Lysiognathidae,  628 
Lysiopetalidae,  764 
Lysiopetaloidea,  764 
Lysiopetalum,  764 
Lysiphlebus,  629,  632 
Lysozum,  327 
Lyssomanes,  728 
Lyssomanidas,  728 
Lythria,  237 
Lytogaster,  382 
Lytta,  573 
Lyttidae,  573 

Machaerium,  344 
Machaerota,  144,  145 
Machaerotidae,  144 
Machaerotinae,  144 
Macheiriophoron,  764 
Machilidae,  45,  801 
Machilinus,  46 
Machilis,  45,  48 
Machiloidea,  44 
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Machiloides,  46 
Macquartia,  358 
Macrobasis,  573 
Macrobiotidae,  754 
Macrobiotus,  724,  754 
Macrocentrinae,  631 
Macrocentrus,  63 1 
Macrocephalidae,  174 
Macrocephalinae,  174 
Macrocephalus,  174 
Macrocera,  320,  321 
Macroceratogonia,  151 
Macroceratogoniinae,  151 
Macroceridae,  321 
Macrochaeteuma,  762 
Macrocheles,  737,  738 
Macrochelidae,  737 
Macrodampetrus,  713 
Macroglossa,  236 
Macrogyrus,  548 
Macrojugatae,  228 
Macromantis,  87 
Macromelanderia,  367 
Macromia,  67 
Macronemum,  2 1 9 
Macronicophilus,  773 
Macronychus,  555,  556 
Macropelopia,  323 
Macroperipatus,  691 
Macrophya,  625 
Macropidinae,  658 
Macropis,  658 
Macropsidae,  146 
Macropsis,  146 
Macropsylla,  540 
Macropsyllidae,  539 
Macropsyllinae,  540 
Macrosiagon,  573 
Macrosiphum,  158,  159 
Macro  termes,  123 
Macrotheca,  244 
Macrothecinae,  244 
Macrothele,  717 
Macrothelinae,  717 
Macrotoma,  365,  575 
Macrovelia,  177 
Macroveliidae,  177 
Macroxenus,  757 
Macroxyela,  622 
Macroxyelinas,  622 


Macrurothrips,  137 
Madiza,  379,  384 
Madizinae,  384 
Maeviinae,  729 
Magacormus,  703 
Magoninae,  729 
Magrettia,  94 
Maindronia,  46 
Maindroniinae,  46 
Majanga,  90 
Majangella,  90 
Majanginae,  90 
Malachiidae,  563,  588 
Malachius,  563 
Malacodermata,  562 
Malacopoda,  690 
Malacopsylla,  539 
Malacopsyllidae,  539 
Malacosoma,  250 
Malcus,  177 
Mallochella,  322 
Mallochiella,  384 
Mallochiola,  172 
Mallodon,  575,  684 
Mallophaga,  131 
Mallophora,  339 
Mallota,  350 
Malthacotxicha,  337 
Malthodes,  563 
Mamersopsidae,  740 
Mamersopsis,  740 
Mamestra,  247 
Mamestrinae,  247 
Manidiidae,  237 
Manota,  319 
Manotidae,  319 
Mansonia,  314 
Manteidae,  84 
Manteinae,  90,  91 
Manteodea,  83,  84,  809 
Mantichora,  544 
Mantidae,  84 
Mantillica,  88 
Mantinae,  90    - 
Mantis,  90 
Mantispa,  207,  208 
Mantispidae,  208 
Mantodea,  84 
Mantoida,  88 
Mantoidea,  84 


Maorigarypus,  709 
Marathyssa,  248 
Marava,  1 16 
Marbenia,  371 
Marchalina,  162 
Margarinotus,  558 
Margarodes,  162 
Margarodidae,  161 
Margarodinae,  162 
Margaronia,  245 
Margaropus,  735 
Marilia,  220 
Mariobezzia,  336 
Mariobezziinje,  336 
Marmara,  261 
Marmessoidea,  105 
Marpissa,  728 
Martynopsocidae,  811 
Martynoviidae,  789 
Maruina,  312 
Masaridinac,  646,  664 
Masariella,  646 
Masaris,  646 
Masarygidae,  348 
Masicera,  358 
Masiceridae,  358 
Maso,  724 
Masoninae,  724 
Masoreida;,  546 
Mastigonodesmidae,  759 
Masdgonodesmus,  759 
Mastigoproctus,  699 
Mastogeninae,  555 
Mastostethus,  577 
Mastotermes,  122,  123 
Mastotermiddae,  122,  123, 

810 
Masyntes,  101 
Matachia,  719 
Matachiina;,  719 
Matsucoccus,  161,  166 
Maueriidae,  812 
Maura,  101 
Maurina,  409 
Maxudeinae,  144 
Mayetiola,  315,  316 
Mazarredia,  99 
Mecaptera,  214 
Mechanics,  269 
Mecistocephalidae,  773 
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Mecistocephalus,  773 
Mecistogaster,  63,  65 
Meconema,  96 
Meconeminae,  96 
Mecopoda,  95,  96 
Mecopodinae,  96 
Mecoptera,  214,  819 
Mecostethus,  101 
Mecysmaucheniinae,  720 
Mecysmauchenius,  720 
Medetera,  344 
Medeterinae,  344 
Meenoplidse,  153 
Meenoplus,  153 
Megacephala,  544 
Megachile,  658 
Megachilidae,  658 
Megachilinae,  658 
Megacilissa,  657 
Megacorminae,  703 
Megalabops,  368 
Megalestes,  63 
Megallanes,  208 
Megaloblatta,  79 
Megalodacne,  550,  559 
Megalodontes,  624 
Megalodontidae,  624,  661 
Megalomus,  208 
Megalopodidae,  577 
Megaloprepus,  65 
Megaloptera,  204 
Megalopus,  577 
Megalopyge,  232 
Megalopygidse,    232, 

270,   279 
Megalosphyinae,  319 
Megalosphys,  319 
Megalothorax,  52 
Megalothrips,  138 
Megalyra,  627 
Megalyridae,  627 
Megamerina,  369 
Megamerinidse,  369 
Meganeura,  790 
Meganeuridae,  790 
Meganeurinae,  790 
Meganeuropsis,  790 
Meganeurula,  790 
Meganisoptera,  789 
Megapodagriidae,  65 


Megapodagrion,  65 
Megapodagrionidse,    65, 

69 
Megapsychops,  208 
Megapsyllidse,  539 
Megaptilidae,  790 
Megapus,  740 
Megarhina,  310 
Megarhininae,  313,  393 
Megarhinus,  313 
Megarhyninae,  310 
Megascelidae,  576 
Megascelis,  576 
Megasecoptera,  786 
Megaselia,  346,  346 
Megaspilus,  644 
Megaspis,  350 
Megastigmus,  636 
Megathripidae,  138 
Megathrips,  138 
Megathyminae,  263,  283 
Megathymus,  263 
Megatominae,  560 
Megatrioza,  157 
Megaxyela,  622 
Megelytridae,  798 
Meghyperus,  342 
Megilla,  568 
Megischus,  627 
Megisto,  262,  267 
Megistocera,  308 
Megistopoda,  385,  391 
Megistorhynchus,  333 
Megochterus,  182 
Megophthalma,  359 
Megophthalmidae,  149 
Megophthalmus,  149 
Meinertellidse,  46 
Meinertellus,  46 
Meinertzhageniellidae,  1 
Melanagromyza,  378 
Melanchrinae,  247 
Melandrya,  572 
Melandryidae,  572 
Melanitis,  267 
Melanoblossia,  706 
Melanoblossiidae,  706 
Melanodexia,  356 
Melanodidae,  546 
Melanolestes,  174 


Melanoloma,  375 
Melanomerella,  58 
Melanophora,  358 
Melanophthalma,  569 
Melanoplus,  101 
Melanosoma,  347,  349 
Melanostolus,  345 
Melanothripidse,  136 
Melanothrips,  136 
Melanotus,  556,  556,  684 
Melaphe,  761 
Melaphis,  159 
Melasidae,  557,  589 
Melasis,  557 
Meleaba,  239 
Melecta,  659 
Melectidae,  659 
Meleoma,  210 
Melgalybus,  333 
Melieria,  371 
Meligethes,  554 
Melina,  367 
Melinaea,  269 
Melipona,  658 
Melissodes,  659 
Melissopus,  255 
Melitaea,  268 
Melitta,  658 
Melitda,  230,  231 
Melitddae,  657 
Melittinae,  658 
Melittobia,  637 
Melittomma,  562 
Melitturra,  656 
Melliera,  90 
Mellieriella,  90 
Mellierinae,  90 
Mellinidae,  654 
Mellinus,  654 
33Meloe,  573 
Meloidae,  573 
Melolontha,  585 
Melolonthidae,  585 
Melophaginae,  386 
Melophagus,  386,  391 
Melpia,  329 
Melpiinae,  329 
Melusina,  322,  393,  408 
Melusinidae,   321,   393, 
408 
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Melusininae,  322 
Melyridae,  563 
Melyris,  563 
Membracidae,  142 
Membracinae,  143 
Membracis,  143 
Memnerminae,  94 
Menesta,  257 
Mengea,  619 
Mengeidae,  619,620,  825 
Mengenilla,  619 
Mengenillids,  619,  620 
Menneus,  720 
Menolepis,  313 
Menopon,  133 
Menoponidae,  133 
Menoxemus,  105 
Menthidae,  708 
Menthus,  708 
Meoneura,  381,  384 
Meracantha,  570 
Meracanthomyia,  380 
Meridogastra,  700 
Merizocera,  723 
Mermerus,  713 
Merodon,  350 
Meromyza,  379 
Merope,  216 
Meropeidae,  2 1 6 
Meropliinae,  363 
Meroplius,  363 
Merothripidae,  137 
Merothrips,  137,  138 
Merragata,  173 
Merycomyia,  329 
Merycomyiinae,  329 
Mesargus,  149 
Mesasiobia,  114,  117 
Mesembrina,  361 
Mesembrinella,  354 
Mesembrinellinae,   354, 

405 
Mesembrius,  350 
Mesephemeridae,  802 
Mesidopterus,  644 
Mesitius,  644 
Meskea,  243 
Mesoblattina,  807 
Mesoblattinidae,  807 
Mesobracon,  629 


Mesocanthus,  773 
Mesochelidura,  117 
Mesochria,  321 
Mesochrysopa,  817 
Mesochrysopidae,  817 
Mesogereon,  812,  813 
Mesogereonidae,  812 
Mesomachilus,  45 
Mesomyza,  327 
Mesopanorpidse,  820 
Mesoparopia,  149 
Mesoperipatus,  691 
Mesophlebiidae,  803 
Mesoplophora,  737 
Mesoplophoridae,  737 
Mesopsocidae,  128 
Mesopsocus,  126,  128 
Mesopsychidae,  819 
Mesoraphidia,  817,  818 
Mesoraphidiidae,  817 
Mesorhaga,  343 
Mesotermitidae,  123 
Mesothelae,  716 
Mesothripidae,  812 
Mesotitan,  808 
Mesotitanidae,  808 
Mesovelia,  173 
Mesoveliidae,  173 
Messena,  155 
Messicobolus,  766 
Mesypochrysa,  817,  818 
Meta,  723 
Metabiantes,  713 
Metacanthus,  177 
Metachanda,  254 
Metachandidae,  254 
Metacnemis,  66 
Metacosmus,  337 
Metacynorta,  714 
Metaeopsephenus,  562 
Metagynodes,  714 
Metallea,  356 
Metallyticidae,  85 
Metallyticinae,^ 
Metallyticus,  85,  88 
Metalype,  219 
Metapelma,  635 
Metaperipatus,  690 
Metaphara,  328 
Metaphoricus,  761 


Metarbela,  233,  234 
Metarbelinae,  234 
Metarhaucus,  714 
Metarranthis,  238 
Metassamia,  713 
Metatermiddae,  123 
Metatheora,  228 
Metcalfiella,  143 
Metelasmus,  391 
Metentella,  91 
Meteorinae,  632 
Meteorus,  632 
Methana,  78 
Methlinae,  547 
Methoca,  650 
Methocidae,  650,  651 
Medlia,  87 
Metinae,  724 
Metisella,  264 
Medsolabis,  116 
Metopia,  357 
Metopidothrigidae,  764 
Metopidothrix,  764 
Metopiidae,  354 
Metopiinae,  357 
Metopina,  346 
Metopininae,  346 
Metopobrachia,  365 
Metoponia,  325 
Metoponiinae,  325 
Metriidae,  545 
Metriocampa,  48 
Metriocnemis,  323 
Metriona,  578 
Metrioptera,  97 
Metriotes,  261 
Metropus,  58 
Mezira,  172 
Meziridae,  172 
Mezium,  557,  562 
Miagrammopes,  720 
Miagrammopinae,  720 
Miamyia,  313 
Miastor,  3 1 6 
Micariinae,  730 
Micillus,  567 
Micracis,  579 
Micrambe,  559 
Micrasema,  219 
Micrempis,  341 
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Microbembex,  654 
Microbisium,  708 
Microbracon,  629,  629 
Microcapritermes,  123 
Microcentrus,  142 
Microcerotermes,  123 
Microcerus,  581 
Microchordeuma,  764 
Microchrysa,  327 
Microdictya,  785 
Microdispodides,  742 
Microdixa,  314 
Microdon,  348,  348 
Microdondnae,  348 
Microdus,  630 
Microentominae,  43 
Microentomon,  43 
Microgaster,  631 
Microgastrinae,  63 1 
Microhexura,  717 
Microjugatae,  228 
Micromalthidae,  563 
Micromalthus,  563 
Micromidae,  208 
Micrommata,  727 
Micrommadnae,  728 
Micromorphus,  345 
Micromus,  208,  209 
Micromyia,  3 1 6 
Micronecta,  181 
Micronecddae,  182 
Micronectinae,  181 
Micropeplidae,  565 
Micropeplus,  565 
Micropeza,  365 
Micropezidae,  364 
Micropezinae,  365 
Micropholcomma,  730 
Micropholcommaddae, 

730 
Microphorus,  342 
Microphysidae,  172 
Microplatyphora,  346 
Microplitis,  631 
Microprosopa,  359 
Micropsectra,  323 
Micropsylla,  540 
Micropterygidae,  228,  271 
Micropterygina,  227 
Micropterygoidea,  228 


Micropteryx,  227,  228 
Microsania,  350 
Microsaniinae,  350 
Microspirobolus,  766 
Microsdgma,  65 
Microstylum,  339 
Microtermes,  123 
Microthelyphonida,    695, 

697 
Microtominae,  175 
Microvelia,  180 
Micryphantida;,  724 
Mictus,  177 
Midea,  740 
Mideidae,  740 
Mideopsidae,  740 
Mideopsis,  740 
Migadidae,  7 1 8 
Migadinae,  718 
Migadopida?,  545 
Migas,  718 
Migidae,  718 
Milesia,  350 
Milesiinae,  350 
Milichia,  384 
Milichiella,  384 
Milichiidae,  383,  384 
Milichiina;,  384 
Milnesiidae,  754 
Milnesium,  754,  754 
Miltinus,  338 
Miltogramma,  357 
Miltogrammadnae,  357 
Mimacraea,  267 
Mimallo,  239 
Mimallonidae,   235,   240, 

281 
Mimene,  264 
Mimesa,  655 
Mimesidae,  655 
Mimetidae,  721 
Mimetus,  721 
Mimnermus,  94 
Mimops,  772 
Mimoscorpius,  698 
Minanga,  632 
Mindarinae,  159 
Mindarus,  159,  159 
Minettia,  366,  366 
Minuina;,  713 


Miobanda,  88 
Miomoptera,  792 
Mionyx,  85 
Miopsalis,  712 
Miopteryginae,  90 
Miopteryx,  90 
Mirax,  631 
Miridae,  171,  179 
Mirientomata,  47 
Mirinae,  171 
Miris,  171 
Mirophasma,  104 
Mischocyttarus,  647 
Mischoptera,  788,  788 
Mischopteridaj,  788 
Miscogaster,  637 
Miscogastridae,  637,  639 
Miscophidae,  655,  656 
Miscophus,  655 
Miselia,  247 
Misthodotidae,  802 
Misumena,  727 
Mitopus,  714 
Mixogaster,  348 
Mixotermiddae,  793 
Mixotermitoidea,  792 
Mnesarchaea,  228 
Mnesarchaeidae,  228 
Moaxiphia,  623 
Moaxiphiinae,  623 
Mochlonyx,  313 
Modisimus,  722 
Moggridgea,  718 
Mogoplistes,  99 
Mogoplistidae,  99 
Molanna,  220 
Molannidae,  220,  223 
Molannodes,  220 
Molophilus,  309 
Moma,  248 
Mominae,  248 
Momopis,  253 
Mompha,  259,  263 
Monachus,  577 
Monardia,  316,  407,  408 
Monecphora,  145 
Monedula,  654 
Moneta,  722 
Monetinae,  722 
Monieziella,  742 
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Monistria,  101 
Monobia,  647 
Monochamus,  575 
Monoclona,  318 
Monocrepidius,  556 
Monodontomerus,  636 
Monodromia,  342 
Monoedidae,  566 
Monoedus,  557,  566 
Monogyropus,  132 
Monomachus,  628 
Monomachidae,  628,  646 
Monomma,  572 
Monommatidae,  572 
Monommidae,  572 
Monomorium,  641 
Mononychidae,  182 
Mononyx,  182 
Monophlebidae,  161 
Monophlebinae,  161 
Monophlebus,  161 
Monopida;,  253 
Monopsis,  154 
Monosphyronida,  708 
Monotarsobius,  771,  772 
Monotonia,  569 
Monotomidse,  569 
Monoxia,  578 
Monvedidae,  567 
Moonia,  149 
Mordella,  572 
Mordellidae,  573,  590 
Mordellistena,  571,  572 
Morellia,  361 
Morinia,  358 
Moritziella,  161 
Mormolyce,  545 
Mormolycidas,  545 
Mormotomyia,  389 
Mormotomyiidae,  389 
Morpho,  268 
Morphoidae,  268,  281 
Mortoniella,  217 
Mortoniellus,  96 
Mosillus,  369 
Mosoia,  713 
Mulio,  336 
Mumetopia,  378 
Mundamella,  740 
Murgantia,  180 


Murmidiidae,  567 
Murmidius,  567 
Murricia,  724 
Musca,  340,  357,  361, 

404,  404,  684 
Muscaria  Holometopa, 

353 
Muscaridae,  352 
Muschampia,  264 
Muscidae,  361,  404,  405 
Muscina,  361,404,  405 
Muscinae,  361 
Muscoidae,  403 
Muscoidea,  351,  359 
Musidora,  347,  401 
Musidoridae,  347,  401 
Musonia,  88 
Musoniella,  88 
Musotima,  245 
Mutilla,  650 
Mutillidae,  649,  650, 

651,  652 
Myatropa,  350 
Mycalesis,  267 
Mycetaea,  566 
Mycetaeidae,  566 
Mycetaulus,  374 
Mycetobia,  321,  320, 

389,  397 
Mycetobiidae,  321,  398 
Mycetophagidae,  567 
Mycetophagus,  567 
Mycetophila,  319,  320 
Mycetobia,  321,  320, 

389,  397 
Mycetophilinae,  320 
Mychocerus,  567 
Mycodrosophila,  384 
Mycomyia,  3 1 8 
Mycomyiinae,  3 1 8 
Mycophaga,  360 
Mycotretus,  566 
Mycterus,  572 
Mydaea,  361     -. 
Mydaeinae,  361 
Mydaidae,  338,  400,  413 
Mydas,  338,  338,  400, 

401,411,413 
Mydasidae,  338 
Myennis,  370 


Myersiidae,  628 
Mygalomorpha;,  7 1 6 
Myielaphus,  339 
Myiocera,  358 
Myiodactylidae,  210 
Myiodactylus,  210 
Myiodaria,  351 
Myiolepta,  350 
Myiomma,  172 
Myiophanes,  176 
Myiospila,  361 
Mylabridae,  574,  589 
Mylabris,  574,  684 
Mylacridae,  807 
Mylacris,  807 
Mymaromma,  634 
Mymarommatidae,  634 
Mymarothripidae,  136 
Mymarothrips,  136 
Myndus,  154 
Myobia,  744 
Myobiidae,  744 
Myocoptes,  734,  742 
Myodaria  Inferiora,  353 
Myodaria  Superiora,  352 
Myodina,  369 
Myodites,  573 
Myodochidae,  178 
Myodopsylla,  539 
Myonia,  238 
Myopa,  347 
Myopina,  360 
Myopina;,  347 
Myopsocidae,  128 
Myopsocus,  126,  128 
Myrcinus,  91 
Myrmacicelus,  580 
Myrmarachne,  728 
Myrmarachninae,  729 
Myrmecia,  641 
Myrmecodesmus,  760 
Myrmecolacidae,  619 
Myrmecolax,  619 
Myrmecomorpha,  390 
Myrmecomorphus,  642 
Myrmecomyia,  370 
Myrmecomyiinae,  370 
Myrmecophila,  98 
Myrmecophilidae,  98 
Myrmecopterina,  648 
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Myrmecothea,  370 
Myrmeleon,  2 1 1 
Myrmeleonidae,  211 
Myrmeleontidae,  211 
Myrmeleontoidea,  208 
Myrmica,  641,  642 
Myrmiciidae,  826 
Myrmicinae,  641 
Myrmicium,  826,  826 
Myrmochernes,  710 
Myrmochernetidas,  710 
Myropsis,  7 1 9 
Myrmosa,  650 
Myrmosidae,  650,  652 
Myropsidinae,  719 
Myrsidea,  133 
Myscelus,  263 
Mysmeninae,  722 
Mysoria,  263 
Mystacides,  220 
Mystalides,  766 
Mystrocnemis,  643 
Mythicomyia,  336,  337 
Mythicomyiinae,  337 
Mytilaspis,  164 
Myxodesmus,  760 
Myxosargus,  327 
Myzine,  649 
Myzinidae,  649 
Myzus,  158 

Nabidae,  176 
Nabinae,  176 
Nabis,  176 
Nacaduba,  267 
Nacerda,  571 
Nachaba,  244 
Nacophora,  238 
Naeogeidae,  174 
Naeogeus,  179 
Nala,  116 
Nallachius,  208 
Nannisolabis,  116 
Nannochorista,  2 1 5 
Nannochoristinae,  215 
Nannolene,  767 
Nannolenidae,  767 
Nannophilus,  773 
Nanophyinae,  582 
Nanophyllium,  104 


Napaea,  382 
Napatinae,  382 
Napomyza,  378 
Narkemidae,  795 
Narope,  268 
Nasonia,  636 
Nasoxiphia,  623 
Nasutiterm.es,  123,  123 
Naucoridae,  182 
Naucorinae,  184 
Naucoris,  182 
Naupoda,  371 
Nauphceta,  82 
Nausibius,  559 
Nausigaster,  349 
Nausigastrinae,  349 
Nautarachna,  740 
Nautarachnidae,  740 
Neandra,  554 
Neanura,  51 
Neanurinae,  51 
Nearcha,  238 
Neaspilota,  380 
Neatractosoma,  763 
Neatractosomatida;,  763 
Nebo,  702 
Nebria,  544 
Nebriidae,  545 
Necrobia,  561 
Necrophasma,  808,  808 
Necrophasmatidae,  808 
Necrophorus,  544,  547 
Necroscia,  105 
Necrosciinae,  105 
Necrotaulius,  820,  821 
Necrotauliidae,  821 
Nectarina,  647 
Nedusia,  239 
Nedyopus,  761 
Neelidae,  52 
Neelus,  52 
Negritomyia,  327 
Nehallenia,  66 
Neidida:,  177 
Neides,  177 
Nemastoma,  715 
Nemastomatidae,  715 
Nemastoma toidea,  714 
Nematinae,  625,  663 


Nematocera,     306,     386, 

391,406 
Nematoceropsis,  330 
Nematophora,  759 
Nematus,  625 
Nemeobiinae,  267 
Nemeobius,  267 
Nemeophila,  249 
Nemestrinidae,  332,  399 
Nemestrininae,  333 
Nemestrinus,  333 
Nemobiinae,  99 
Nemobius,  99 
Nemognatha,  573 
Nemonychidae,  583 
Nemonyx,  583 
Nemopalpinas,  313 
Nemopalpus,  313 
Nemophora,  252 
Nemopistha,  208 
Nemopoda,  364 
Nemopodinae,  364 
Nemoptera,  208 
Nemopterella,  208 
Nemopteridae,  208 
Nemopteroidea,  208 
Nemoraea,  357,  358 
Nemosoma,  554 
Nemostira,  570 
Nemotelus,  327 
Nemotois,  253 
Nemoura,  75 
Nemouria,  238 
Nemouridae,  75,  76 
Nemuropsidae,  793 
Neoalticomerus,  377 
Neoascia,  349 
Neobisiidae,  708 
Neobisioidea,  708 
Neobisium,  708 
Neobittacus,  214 
Neocapritermes,  123 
Neocastnia,  231 
Neocastniidae,  231 
Neochauliodes,  204 
Neocheiridium,  710 
Neochera,  246 
Neoconocephalus,  97 
Neocurupira,  311 
Neocypha,  66 
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Neodiospilus,  632 
Neodiprion,  660 
Neodixa,  314 
Neoempheria,  318 
Neoephemera,  56 
Neoexaireta,  325 
Neogeophilidae,  773 
Neogeophilus,  773 
Neoglaphyroptera,  3 1 8 
Neohaematopinus,  816 
Neohermes,  204 
Neolecanium,  165 
Neoleria,  374 
Neolinognathidae,  203 
Neolinognathus,  203 
Neolobophora,  117 
Neolobophoridae,  117 
Neomaskiella,  158 
Neomylacridae,  807 
Neoneura,  66 
Neoneurinas,  630 
Neoneuromus,  204 
Neoneurus,  630 
Neopanorpa,  2 1 5 
Neopelomyia,  376 
Neopseustidas,  228 
Neopseusris,  228 
Neorhacodes,  63 1 
Neorhacodida;,  628 
Neorhacodinae,  631 
Neorhynchocephalus, 

333,338 
Neorthoblattinidae,  807 
Neorthophlebiidae,  820 
Neoscutops,  371 
Neossus,  375 
Neosticta,  66 
Neotermes,  122 
Neotettix,  99 
Neottiophilidae,  364,  373 
Neottiophilum,  373,  373 
Neotrephes,  181 
Neotrephinae,  181 
Neotropinas,  269 
Neozele,  631 
Nepa,  183,  184 
Nepal,  208 
Nephesa,  154 
Nephila,  723 
Nephilinae,  724 


Nephoneura,  210 
Nephopteryx,  244 
Nephroceros,  350 
Nephrotoma,  309 
Nephycta,  634 
Nepidae,  184 
Nepticula,  251 
Nepticulidae,  251,273 
Neptis,  268 
Nerea,  383 
Neriidae,  365 
Neriocephalus,  365 
Nerius,  363,  365 
Nerophilus,  220 
Nerthra,  182 
Nerthridae,  182 
Nervijuncta,  321 
Nesiope,  156 
Nesiotinidae,  133 
Nesiodnus,  133 
Nesogaster,  1 1 6 
Nesogastridae,  1 1 6 
Nesomachilis,  45,  46 
Nesticinae,  724 
Neumannia,  740 
Neuraphes,  563 
Neureclipsis,  219 
Neurigona,  345 
Neurigoninae,  345 
Neurobasis,  67 
Neuroctena,  367,  368 
Neuroctenus,  172 
Neuromacharota,  144 
Neurometa,  154 
Neuromus,  204 
Neuronia,  218 
Neuroptera,  204,  816 
Neuroptynx,  210 
Neurorthrus,  209 
Neurotelia,  3 1 8 
Neurotoma,  622 
Nevermannia,  322 
Nevermanniinae,  322 
Newportia,  772 
Nicagus,  583 
Nicocles,  339 
Nicodamus,  722 
Nicodaminae,  723 
Nicoletia,  46 
Nicoletiella,  737 


Nicoletiellidae,  737 
Nicoledidae,  46 
Nicoledinae,  46 
Nicomia,  142 
Nicrophorus,  563 
Nicsara,  97 
Nigeria,  250 
Nilio,  570 
Nilionidae,  570 
Nina,  208 
Ninetidinae,  722 
Ninetis,  722 
Nionia,  147 
Niphas,  207 
Niponiidae,  559 
Niponius,  559 
Nirvana,  150,  151 
Nirvanidae,  150 
Nirvaninae,  151 
Nisitra,  99 
Nitela,  656 
Nitelidae,  655 
Niteliopsis,  653 
Nitidula,  554 
Nitidulidae,  554,  589,  590 
Nocricola,  79 
Nocricolidae,  79 
Noctua,  227,  247 
Noctuidae,  247,  249,  271, 

278,  279,  280 
Noctuinae,  247,  248 
Nodonota,  578 
Nodostoma,  578 
Noeza,  342 
Noezinae,  342,  350 
Nogodina,  154 
Nogodina?,  154 
Nola,  249 
Nolidae,  249,  278 
Nomada,  659 
Nomia,  657 
Nomiinae,  657 
Nomoneura,  338 
Nonacris,  327 
Nopinae,  730 
Nopoiulus,  766 
Nops,  730 
Norape,  232 
Norellia,  359 
Norelliinae,  359 
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Norellisoma,  359 
Nosodendridae,  551 
Nosodendron,  551 
Nososticta,  66 
Notanatolica,  220 
Noteridae,  546 
Noterinae,  547 
Nothoblatta,  81 
Nothoblattidae,  81 
Nothomyia,  327 
Nothotrichocera,  308 
Nothra,  333 
Nothybidae,  364 
Nothybus,  364 
Notiothauma,  215,  216 
Notiothaumidae,  216 
Notiopygidae,  569 
Notiopygus,  569 
Notiphila,  382 
Notiphilidae,  382 
Notiphilinae,  382 
Notocera,  143 
Nothochrysa,  210 
Notodonta,  239 
Notodontidae,   239,   279, 

280 
Notoligotoma,  120 
Notoligotomidse,  120, 

809 
Notolophus,  247 
Notonaulax,  379 
Notonecta,  182,  183 
Notonectidae,  182 
Notonemoura,  74 
Notoptera,  92 
Notoreas,  237 
Notoxus,  573 
Novackia,  318 
Noya,  56 
Nuncia,  713 
Nusa,  340 
Nuttalliellidae,  735 
Nyctalemon,  242 
Nyctemera,  246 
Nyctemeridae,  246,  280 
Nycteribia,  385,  385,  390 
Nycteribiidae,  385,  390 
Nycterophila,  385 
Nyctibora,  79 
Nyctiboridse,  79 


Nyctobates,  570 
Nygmia,  247 
Nymphalidae,  268,  282, 

284,  285 
Nymphalinae,  268,  285 
Nymphalis,  227,  268 
Nymphes,  2 1 0 
Nymphidae,  210 
Nymphidia,    262,    265, 

267 
Nymphidrion,  210 
Nymphipara,  351 
Nymphites,  817,  818 
Nymphitida?,  817 
Nymphomyia,  306 
Nymphomyiidae,  306 
Nymphula,  245 
Nymphulinae,  245 
Nysius,  178 
Nysson,  654 
Nyssonidae,  654 

Oarces,  721 
Obalonianus,  713 
Oberea,  575 
Oberthuerella,  633 
Oberthuerellidae,  633 
Oberthuria,  240 
Obriminae,  102 
Obrimus,  102 
Obrussa,  251 
Ochlerotatus,  314 
Ochlodes,  264 
Ochodaeidae,  584 
Ochodaeus,  584 
Ochteridae,  182 
Ochterus,  180,  182 
Ochthebius,  549 
Ochtheroidea,  382 
Ochthiphila,  369 
Ochthiphilidae,  369 
Ochyrocera,  723 
Ochyroceratinae,  723 
Ocnaea,  332,  333 
Ocneria,  247 
Ocneriidae,  247 
Ocnogyna,  271 
Ocnophila,  105 
Ocydromia,  342 
Ocydromiinae,  342 


Ocyptera,  358 
Odacanthidae,  546 
Odagmia,  322 
Odiellus,  714 
Odinia,  377 
Odiniidae,  377 
Odo,  730 
Odonata,  62,  803 
Odontobracon,  629 
Odontoceridae,    220,    222, 

223 
Odontocerum,  220 
Odontolabis,  583 
Odontoloxozus,  365 
Odontomachus,  641 
Odontomantis,  91 
Odontomera,  375 
Odontomyia,  327 
Odontopyge,  767 
Odontopygideae,  766,  767 
Odontoscelia,  365 
Odontoxenia,  388 
Odontoxiphidium,  97 
Odynerus,  647 
CEcanthus,  95,  99 
CEcanthidae,  99 
CEcetis,  220 
CEclidius,  153 
CEclus,  702 
CEcobiidae,  718 
CEcobius,  718 
CEcophora,  257 
CEcophoridae,     257,     258, 

261,270,277,278,281 
CEcothea,  374,  374 
CEdalea,  342 
CEdaleus,  101 
CEdamagena,  354 
CEdaspis,  380 
CEdemera,  571 
GEdemeridae,  571,  590 
CEdionychis,  578 
CEdipoda,  101 
Q^dipodinae,  101 
CEdischia,  793 
(Edischiidae,  793 
GEdopa,  369 
CEdoparena,  367 
CEdosmylus,  209 
CEnochroma,  238 
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CEnochromadnae,  238 
CEneis,  267 
CEnoe,  252 
CEnophila,  251 
CEnophilidae,  251 
CEstridae,  354 
CEstroidea,  353 
CEstromyia,  354 
CEstrus,  353,  355 
Ogmophasmus,  629 
Ogovea,  712 
Ogygioses,  229 
Ogyris,  267 
Oidematops,  367 
Oinophilidae,  251 
Olbiogaster,  3 1 6 
Olceclostera,  239 
Olethreutes,  255 
Olethreutidac,  255,  276 
Olfersia,  386 
Olfersiinae,  386 
Oliarces,  207 
Oliarus,  154 
Olibrus,  557 
Oliera,  252 
Oligarces,  316 
Oligembia,  120 
Oligembiidae,  120 
Oligia,  247 
Oligochaetus,  344 
Oligochrysa,  210,  211 
Oligodranes,  337 
Oligoneura,  119 
Oligoneuria,  56,  57 
Oligoneuriidae,  56,  59 
Oligoneurus,  631 
Oligonychinae,  85 
Oligonyx,  85,  86 
Oligotoma,  119,  120 
Oligotomidae,  119 
Oligotrophia,  316 
Oligotypus,  790,  791 
Olina,  376 
Olliffia,  165 
Olpiidae,  709 
Olpium,  709 
Omalidae,  793 
Omaliinae,  564 
Omaloptera,  351 
Omma,  557 


Ommatius,  339 
Omomands,  87 
Omophron,  545 
Omophronidae,  545 
Omorphina,  248 
Omosita,  554 
Omphalocera,  245 
Omphrale,  335 
Omphralidae,    335,    400, 

413 
Omphralophora,  332 
Omus,  544 
Oncerini,  585 
Oncideres,  575 
Oncocephalus,  174 
Oncocerus,  585 
Oncocnemis,  247 
Oncodes,  333 
Oncodesmus,  759 
Oncodidae,  333 
Oncodinae,  333 
Oncodocera,  336 
Oncometopia,  145,  146 
Oncomyia,  347 
Onconotus,  97 
Oncopeltus,  178 
Oncopodidae,  712,  712 
Oncopodura,  52,  54 
Oncopoduridae,  52 
Oncopsis,  146 
Oncopus,  712,  712 
Oncopygius,  345 
Oncozygia,  179 
Oneida,  245 
Onesia,  356 
Oniella,  152 
Oniscidae,  693 
Oniscigaster,  58 
Oniscodesmidaj,  759 
Oniscodesmus,  759 
Oniscoidea,  692 
Oniscomorpha,  758 
Oniscomyia,  388 
Oniscosoma,  82 
Oniscus,  693 
Onthophagus,  584 
Onukia,  152 
Onychiurus,  51,  54 
Onychophora,  690 
Onychotrechus,  180 


Oonopidae,  720 
Oonopinae,  720 
Oonops,  720 
Ooperipatus,  690 
Oothecaria,  77 
Oophthora,  637 
Ootetrasdchus,  637 
Opatridse,  570 
Operophtera,  237 
Opeda,  350,  351 
Opharus,  249 
Ophideres,  248 
Ophiderinae,  248 
Ophiogomphus,  67 
Ophion,  633 
Ophionellidae,  628 
Ophionellus,  628 
Ophionyssus,  736 
Ophiuchus,  151 
Ophiusa,  248 
Ophrynopus,  623 
Ophthalmomyia,  384 
Ophyra,  361 
Opiinae,  631 
Opilio,  714 
Opilioacaridae,  734 
Opilioacarus,  734 
Opiliones,  71 1 
Opilo,  561 
Opistanoplae,  328 
Opisthacanthae,  328 
Opisthacanthus,  703 
Opisthandria,  757 
Opisthocheiridae,  763 
Opisthocheiron,  763 
Opisthocosmia,  117 
Opisthocosmiidae,  117 
Opisthopatus,  690 
Opisthoporodesmus,  760 
Opisthoscelis,  165 
Opisthotretus,  760 
Oplids,  736 
Opogona,  251 
Opomyza,  378 
Opomyzidae,  378,  390 
Opostega,  251 
Opostegidae,  251,  273 
Opsebius,  333 
Opsidia,  357 
Opsiphanes,  268 
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Opsolasia,  360 
Opsomantis,  91 
Orasema,  636 
Orchelimum,  97 
Orchesella,  51 
Orchesia,  572 
Orchestina,  720 
Orchestinae,  582 
Orectochilus,  548 
Orectogyrus,  548 
Oreella,  754 
Orellia,  380 
Oreogeton,  342 
Oreothalia,  342,  343 
Oreta,  250 
Orgamara,  154 
Orgerius,  154 
Orgilus,  630 
Orgyia,  247 
Oribata,  737 
Oribatella,  737,  738 
Oribatidae,  737,  738 
Oribatoidea,  737 
Ormenis,  152,  154 
Ormosia,  309 
Ormothrips,  139 
Ormyridse,  636 
Ormyrus,  636 
Ornebius,  99 
Orneodes,  230,  230 
Orneodidae,  230,  274 
Ornithoctonus,  718 
Ornithodorus,  735 
Ornithoeca,  386 
Ornithomyia,  386 
Ornithomyiinae,  386 
Ornithopertha,  386 
Ornithoptera,  265 
Ornix,  261 
Orobainosoma,  764 
Orobainosomaddae,  764 
Orobia,  104 
Orocharis,  99 
Orodesmus,  761 
Oroniscus,  693 
Oroperipatus,  691,  691 
Orophius,  567 
Orothripidae,  136 
Orothrips,  136 
Orphilinae,  560 


Orphnaeus,  773 
Orphnephila,  315 
Orphnepbilidae,  315 
Orphnidae,  584 
Orphnus,  584 
Orsiboe,  768 
Orsodacne,  577 
Orsodacnidae,  577 
Ortalididae,  371 
Ortalis,  371 
Orthetrum,  68 
Orthezia,  161 
Ortheziidae,  161 
Orthoceratium,  344 
Orthochile,  344 
Orthochordeumella,  764 
Orthocladiinae,  323 
Orthocladius,  323 
Orthoderella,  87 
Orthoderinae,  89 
Orthodes,  247 
Orthogoniidae,  546 
Orthogonioptilum,  241 
Ortholasma,  712,  715 
Orthoneura,  349 
Orthoperidae,  566 
Orthoperus,  566 
Orthophlebia,  820,  820 
Orthophlebiidae,  820 
Orthopleura,  561 
Orthopodomyia,  314 
Orthoporus,  765,  767 
Orthoptera,  83,  807 
Orthorrhapha,  324,  391, 

398,407,411 
Orthosia,  247 
Orthosoma,  575 
Orthostegana,  384 
Orthosdxis,  238 
Orthotaelia,  258 
Orthotaeliidae,  258 
Orthotylinae,  171 
Orussida?,  623 
Orussus,  623 
Orya,  773 
Oryctes,  585 
Oryctoblattinidae,  795 
Orygma,  366,  366 
Orygmatinae,  366 
Oryidae,  773 


Oryssidae,  623,  663 
Oryssoidea,  623 
Oryssus,  623 
Osca,  329 
Oscinella,  378,  379 
Oscinellinae,  379 
Oscinidae,  379 
Oscinis,  379 
Oscinosoma,  379 
Oscinosomatinae,  379 
Osmia,  658 
Osmoderma,  586 
Osmylidae,  209 
Osmylops,  210 
Osmylus,  209 
Osphya,  572 
Ostomatidae,  554 
Othniidae,  570 
Othnius,  70 
Odocerus,  152,  153 
Otiorhynchinae,  582 
Otiothops,  721 
Otites,  371 
Otitidae,  371,406 
Otocryptops,  772 
Otomands,  91 
Otostigminae,  771 
Otostigmus,  771 
Ottweileriidae,  807 
Oulopterygidae,  78 
Oulopteryx,  78 
Ourapteryx,  238 
Ourococcus,  167 
Oxacis,  571 
Oxaea,  656 
Oxaeinae,  656 
Oxinae,  740 
Oxopsis,  739 
Oxus,  740 
Oxybelidae,  656 
Oxybelus,  656 
Oxycera,  327 
Oxychila,  544 
Oxychiris,  585 
Oxychirota,  236 
Oxychirotidz,  230,  236 
Oxycoryninae,  581 
Oxycorynus,  581 
Oxydactylon,  764 
Oxydesmida;,  761 
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Oxydesmus,  761 
Oxyhaloa,  82 
Oxyhaloidae,  82 
Oxylabis,  646 
Oxyomus,  584 
Oxyopes,  725 
Oxyopidae,  725 
Oxyopsis,  85 
Oxyothespinae,  90 
Oxyothespis,  90 
Oxypilinae,  87,  90 
Oxypilus,  87 
Oxyporinae,  564 
Oxypsocus,  126,  127 
Oxypdla,  727 
Oxypdlus,  230 
Oxyethira,  217 
Oxyothespinae,  91 
Oxytelinae,  564 
Oxytelus,  564 
Oxytenididce,  240,  283 
Oxytenis,  240,  242 
Ozaenidae,  545 
Ozyopeidon,  725 

Pachybolidae,  766 
Pachybolus,  766 
Pachybrachys,  577 
Pachycerina,  367 
Pachychelonus,  632 
Pachycondyla,  641 
Pachydesmus,  761 
Pachygaster,  326 
Pachygastrinae,  326 
Pachyloides,  714 
Pachylomerus,  717 
Pachylomma,  632 
Pachylommatidae,  628 
Pachymantis,  87 
Pachymenes,  647 
Pachymeridiidae,  814 
Pachymerinae,  574 
Pachymerium,  774 
Pachymerus,  574 
Pachymorpha,  105 
Pachynematus,  625 
Pachyneres,  337 
Pachyneura,  318 
Pachyneuridae,  318 
Pachyneuron,  636 


Pachynominae,  176 
Pachyophthalma,  357 
Pachypodidae,  585 
Pachypsylla,  156,  157 
Pachypus,  585 
Pachyrrhina,   309,   407, 

411 
Pachysima,  641 
Pachytarsus,  172 
Pachythelia,  235 
Pachytroctes,  127 
Pachytroctidae,  127 
Pachytullbergia,  51 
Pachytylopsidae,  793 
Pachytylus,  101 
Pactopus,  556 
Pacullinae,  722 
Partes,  248 
Paederinae,  564 
Pagasa,  176 
Palaemerobiidae,  817 
Palaemerobius,  817,  818 
Palaemnema,  66 
Palaeoblatddae,  806 
Palaeocixiidae,  796 
Palaeocixius,  794 
Palaeococcus,  161,  163 
Palaeodictyoptera,  784 
Palaeohymenoptera,  786 
Palaeomanteidae,  811 
Palaeoplatyura,  320,  321 
Palaeoses,  229,  229 
Palaeosetidae,  228,  229 
Palarus,  655 
Paleacrita,  238 
Paleontinidae,  814 
Pales,  309 
Paleuthygramma,    796, 

797 
Paleuthygrammida»,  796 
Palicidae,  115 
Palimpsestidae,  239 
Palimpsesds,  239 
Palingenia,  56,-60 
Palingeniidae,  56,  59 
Palistes,  727 
Palloptera,  376,  376 
Pallopteridae,  375 
Pallopterinae,  376 
Palophus,  105 


Palpares,  211 
Palpatores,  712 
Palpicornia,  549 
Palpigrada,  697 
Palpigradi,  697 
Palpimanidae,  721 
Palpimanus,  72 1 
Palpinidae,  714 
Palpomyia,  324,  395,  396 
Paltostoma,  310,  311 
Paltostomatinae,  311 
Palysteinaj,  728 
Pambolinse,  630 
Pambolus,  630 
Pammene,  255 
Pamphaginae,  101 
Pamphagus,  101 
Pamphagopsidae,  807 
Pamphagopsinae,  94 
Pamphiliidae,  622,  661 
Pamphiliinae,  622 
PamphilinaE,  264 
Pamphilius,  622,  660 
Panacris,  326 
Panagaeidae,  546 
Panara,  264 
Pancalia,  259 
Panchaetothripidae,  137 
Panchaetothrips,  137 
Panchlora,  82 
Panchloridae,  82 
Pandemis,  255 
Pandinus,  702,  703 
Pandora,  362, 363 
Pandorinae,  362 
Panesthia,  80 
Panesthiidae,  80 
Pangaeus,  179 
Pangonia,  329 
Pangoniinae,  329 
Pangrapta,  248 
Paniscomima,  648,  649 
Panisus,  739 
Panlepisma,  46 
Panopinae,  333 
Panops,  333 
Panorpa,  215,  215 
Panorpatae,  214 
Panorpidae,  215 
Panorpina,  2 1 4 
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Panorpinae,  215 
Panorpodes,  215 
Pantala,  68 
Pantarbes,  336 
Panthea,  248 
Pantheinae,  248 
Pantoclis,  646 
Pantographa,  245 
Pantophthalmidae,  327 
Pantophthalmus,    327, 

328 
Panurgica,  91 
Panurginae,  656 
Panurginus,  656 
Panurgus,  656 
Paoliidae,  785  ^ 
Papaipema,  247 
Papilio,  265,  265 
Papilionidae,  265,  284 
Papilioninae,  265,  284 
Papilionoidea,  264 
Parablattelytron,  793,  798 
Parablepharis,  87 
Parabrodiidae,  787 
Parabuthus,  704 
Paracalobata,  365 
Parachoristidae,  820 
Paracladura,  307,  308 
Paraclemensia,  252 
Paraclius,  344 
Paracodrus,  65 1 
Paracosmia,  117 
Paracosmus,  337 
Paracrias,  638 
Paradermaptera,  113 
Paradorydium,  147 
Paradrapetes,  556 
Paradryinus,  644 
Paradyschiria,  391 
Paragia,  646 
Paragryllacris,  97 
Paragus,  349 
Paraiulidae,  766 
Paraiulus,  765,  766 
Parajapyx,  45,  48 
Paraknightia,  813 
Paraknightiidae,  814 
Paralamyctes,  771 
Paraleucopis,  369 
Paraleyrodes,  157 


Paralimna,  382 
Paralispa,  244 
Parallelia,  248 
Paralleloma,  355,  359 
Parallocampa,  48 
Paralogidae,  790 
Paralogistis,  260 
Paralogus,  790 
Paralucilia,  356 
Paramacronychia,  357 
Paramacronychiinae,  357 
Paramadiza,  384 
Paramasaris,  646 
Paramecoptera,  819 
Paramegasecoptera,  787 
Paramegistidae,  737 
Paramesius,  642 
Paramigadinae,  718 
Paramyia,  384 
Paramyopa,  347 
Parandra,  554 
Parandridae,  554 
Paraneuroptera,  62 
Paranthomyza,  378 
Paranthrene,  231 
Parandssa,  327 
Paranura,  51 
Paraperipatus,  690,  691 
Paraplecoptera,  792 
Parapsinota,  383 
Parapsyllus,  539 
Pararctophila,  350 
Pararhagadochir,  119 
Parascorpiops,  704 
Parascutigera,  770 
Parasemia,  249 
Parasemidalis,  207 
Parasimuliinae,  322 
Parasimulium,  322 
Parasisyridae,  817 
Parasita,  202 
Parasitidae,  737 
Parasitoidea,  734 
Parasitus,  737,  738 
Parasparatta,  116 
Parasphaeria,  82 
Paraspinophora,  346,  346 
Parastenopsyche,  217 
Parastylops,  620 
Paratettix,  99 


Paratiphia,  649 
Paratoxopoda,  363 
Paratrephes,  181 
Paratrichoptera,  819,  821 
Paratrioza,  157 
Paratropididae,  718 
Paratropis,  718 
Paravanones,  714 
Paraxymiidae,  822 
Parcelyphus,  366 
Pardopsis,  269 
Pardosa,  725 
Pardosinae,  726 
Parechiniscus,  754 
Parectatosoma,  104 
Parectopa,  261 
Parelmoa,  788,  788 
Parepiscopus,  89 
Paria,  578 
Parisolabidae,  1 1 6 
Parisolabis,  116 
Parlatoria,  164 
Parlatoriinae,  164 
Parnassiinae,  266,  284 
Parnassius,  266 
Parnidae,  553 
Parnopes,  643 
Paronella,  5 1 
Paropia,  149,  150 
Paropiidae,  149 
Parornix,  261 
Parorya,  773 
Paroryssidae,  826 
Paroryssus,  826,  826 
Partnunia,  739 
Parydra,   381,    382,   405, 

405 
Paskia,  181 
Passalidae,  583,  590 
Passaloecus,  655 
Passandra,  559 
Passandridae,  559 
Patagiomyia,  326 
Patrobidae,  546 
Paurocephala,  156,  157 
Pauropoda,  755 
Pauropodidae,  755 
Pauropodoidea,  755 
Pauropus,  755,  756 
Pauropsylla,  157 
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Pauropsyllinae,  157 
Paussidae,  545 
Paussus,  545 
Paxylomma,  632 
Paxylommatinae,  632 
Pazius,  214 
Peckhamiinae,  729 
Pectinophora,  256 
Pedalioides,  267 
Pedetontus,  45 
Pediasiomyia,  357 
Pedicia,  309 
Pediciinae,  309 
Pediculidae,  203 
Pediculoides,  742 
Pediculus,  203,  203 
Pedilidae,  573 
Pedilophorus,  553 
Pedilus,  573 
Pedinomma,  642 
Pedipalpi,  698 
Pedipalpida,  695,  698 
Pegomyia,  360,  404,  405 
Pegomyiinae,  360 
Pelastoneurus,  344 
Peleciidae,  546 
Pelecinella,  636 
Pelecinellidae,  636 
Pelecinidae,  642,  664 
Pelecinopteridae,  827 
Pelecinopteron,  826,  827 
Pelecinus,  642,  644 
Pelecocera,  349 
Pelecocerinae,  349 
Pelecorhynchinae,  328 
Pelecorhynchus,  328 
Pelecotoma,  572 
Pelecotomoides,  573 
Peleteria,  358 
Peletophila,  375 
Pelicinella,  636 
Pelidnota,  585 
Pelina,  382 
Pelitnus,  712 
Pellenes,  728 
Pelleninae,  728 
Pelmatops,  380 
Pelobiidae,  586 
Pelobius,  546 
Pelocoris,  182 


Pelogonidae,  182 
Pelogonus,  182 
Pelomyia,  376 
Pelomyza,  367 
Pelonia,  323 
Pelonium,  561 
Pelopidae,  737 
Pelopiinae,  323 
Pelopoeus,  653 
Pelops,  737 
Pelorempis,  313 
Peloridiidse,  167,  182 
Peloridium,  167,  182 
Peltacanthina,  371 
Peltastica,  560 
Peltis,  554 
Peltodytes,  543 
Peltoperla,  73 
Peltoperlidae,  73,  75 
Pemphigella,  159 
Pemphigostola,  249 
Pemphigus,  159 
Pemphredon,  655 
Pemphredonidae,  655, 
Penestominse,  720 
Penguistus,  390 
Penicillidia,  385,  390 
Pentacladus,  128 
Pentacora,  173,  173 
Pentagenia,  56 
Pentagonicidse,  546 
Pentaneura,  323 
Pentaphlebia,  66 
Pentarthron,  637 
Pentastomida,  750 
Pentastomum,  751 
Pentatoma,  180 
Pentatomidae,  180 
Pentatomoidea,  179 
Penthe,  572 
Penthesilea,  350 
Penthetria,  3 1 6 
Pentheus,  693 
Penthimiidae,  146 
Penthoptera,  309 
Penthopterinae,  309 
Peodes,  344 
Peoria,  244 
Pepsis,  648 
Peras,  634 


Perasis,  339 
Percnoptilota,  237 
Perdita,  656 
Pereboria,  813 
Pereboriidae,  813 
Perepallagidac,  803 
Perga,  624 
Pergidae,  624,  663 
Peribalus,  180 
Pericalidae,  546 
Pericambala,  767 
Pericambalidae,  767 
Pericoma,  312,312 
Pericomidae,  116 
Pericomus,  116 
Pericopidinae,  246 
Pericopis,  246 
Peridontodesmidae,  759 
Peridontodesmus,  759 
Peridrome,  246 
Perientomidae,  127 
Perientomum,  126,  127 
Periglischrus,  736 
656  Perigonidae,  546 

Perilampidae,  637,  663 
Perilampus,  637,  638 
Perilestes,  65 
Perilitus,  632 
Perimede,  263 
Peringueyomyina,  307 
Periommatus,  579 
Peripatus,  691,  691 
Peripatidse,  690,  691 
Peripatoides,  690,  691 
Peripatoidinae,  690 
Peripatopsidae,  690 
Peripatopsinae,  690 
Peripatopsis,  690,  691 
Periplaneta,  78,  78 
Periplanetinae,  78 
Peripsocidae,  128 
Periscelididae,  371 
Periscelis,  371 
Perisierola,  644 
Perisphaeria,  82 
Perisphaeriidae,  82 
Peritheates,  311 
Perittia,  258 
Perkinsiella,  153 
Perla,  74,  74 
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Perlamanteinae,  85 
Perlamantis,  85 
Perlaria,  73 
Perlidae,  74,  75,  76 
Perlodidae,  74 
Permaeschnidae,  804 
Permagrion,  804 
Permagrionidae,  804 
Permegalomus,  817 
Permelytridae,  798 
Permelytron,  798 
Permembia,  810,  811 
Permembiidae,  811 
Permithone,  817,  818 
Permithonidae,  817 
Permoberotha,  817,818 
Permoberodiidae,  817 
Permobiella,  796,  797 
Permobiellidae,  796 
Permoblattina,  807 
Permocapniidae,  793 
Permochorista,  820 
Permochoristidae,  820 
Permocicadopsidae,  814 
Permocrossus,  824,  825 
Permocupidae,  824 
Permodictyoptera,  784 
Permofulgoridae,  798 
Permoglyphidae,  814 
Permohymen,  788 
Permolestes,  803 
Permolesddae,  803 
Permoneuridae,  784 
Permopanorpa,  820,  820 
Permopanorpidae,  820 
Permophilidae,  824 
Permoplectoptera,  802 
Permopsocidae,  811 
Permopsocus,  810,  811 
Permopsyllidae,  812 
Permoraphidia,  816,  817 
Permoraphidiidae,  817 
Permorrhaphidae,  824 
Permoscydnopsidae,  812 
Permosialidae,  816 
Permosialis,  816,  816 
Permosisyridae,  817 
Permosyne,  824 
Permosynidae,  824 
Permotermopsidae,  793 


Permothripidae,  812 
Permotipula,  820,  820 
Permotipulidae,  820 
Pero,  238 
Perochaeta,  364 
Peromapteridae,  785 
Peromyscopsylla,  540 
Peronea,  255 
Perophoridae,  240 
Perothopidae,  556 
Perreyia,  625 
Perreyiidae,  625 
Perrisia,  306 
Peruda,  177 
Petalura,  67 
Petaluridae,  67,  70 
Petaurista,  308,  397,  397 
Petauristidae,  308,  397 
Petiolata,  622 
Petria,  570 
Petriidae,  570 
Petrobius,  45 
Petromanddae,  820 
Petrophlebiidae,  805 
Petrorossia,  336 
Pettalus,  712,  712 
Peuceda,  725 
Pezomyia,  389 
Phaegoptera,  249 
Phaenacantha,  177 
Phaenicia,  356 
Phaenocarpa,  628 
Phaenocephalidae,  566 
Phaenocephalus,  566 
Phaenomeridae,  585 
Phaenomeris,  585 
Phaenopria,  642 
Phaenoserphus,  643 
Phaeochrous,  584 
Phaeodesmus,  761 
Phaeomyia,  367 
Phaeophasma,  104 
Phaeophyllacris,  99 
Phaeoses,  251 
Phalaenidae,  247 
Phalaenoides,  249 
Phalaenoididae,  249 
Phalacridse,  557 
Phalacrocera,  309 
Phalacrus,  557 


Phalangida,  696,  711 
Phalangiidae,  712,  714 
Phalangioidea,  714 
Phalangium,  714 
Phalangodes,  713 
Phalangodidae,  713 
Phalangodinae,  714 
Phalangopsidae,  99 
Phalangopsis,  99 
Phalera,  239 
Phalonia,  256,  277 
Phaloniidae,  256,  276 
Phanaeus,  584 
Phaneroneura,  789 
Phaneroptera,  96 
Phaneropterinae,  96 
Phanerotoma,  632 
Phania,  358 
Phanda,  154 
Phanurus,  645 
Phaonia,  361 
Phaoniinae,  361 
Phara,  329 
Pharmacis,  256 
Pharnacia,  105 
Pharyngobolus,  354 
Pharyngomyia,  353 
Phasgonophora,  637 
Phasgonura,  97 
Phasgonuridae,  95 
Phasgonurinae,  97 
Phasia,  358 
Phasiidae,  358 
Phasma,  104 
Phasmaddae,  104 
Phasmadnae,  104 
Phasmatodea,  84,  102,  808 
Phasma  toidea,  102 
Phasmida,  102 
Phasmodea,  102 
Phasmodes,  97 
Phasmodidae,  97 
Phasmoidea,  102 
Phassus,  229,  229 
Phatnoma,  169 
Pheidole,  641 
Phenacaspis,  163 
Phenacoccus,  167 
Phenacoporus,  760 
Phenacoleachia,  165 
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Phenacoleachiidae,  165 
Phenes,  67 
Phengodes,  586 
Phengodidae,  565 
Phengodini,  586 
Phenopteridae,  796 
Pherbellia,  367 
Phibalosominae,  105 
Phidippus,  728 
Phigalia,  238 
Philandesia,  132 
Philanthidae,  654 
Philanthus,  654 
Philharmostes,  584 
Philia,  316 
Philodicus,  339 
Philodrominae,  727 
Philodromus,  727 
Philonthus,  564 
Philopotamidae,   217, 

220,  222 
Philopotamus,  217,  221 
Philopteridae,  133 
Philopterus,  132,  133 
Philpota,  333 
Philpotinae,  333 
Philorus,  311 
Philosamia,  242 
Philoscia,  692,  693 
Philotarsidae,  128 
Philotarsus,  128 
Philotes,  267 
Philygria,  382 
Phimatopus,  229 
Phimophorinae,  175 
Phisis,  96 
Phlebonotus,  79 
Phlebotominae,  312 
Phlebotomus,  312,  312 
Phlegethontius,  235 
Phlepsius,  148 
Phlceobiinae,  565 
Phlaeocharinae,  564 
Phlceothripidae,  139,812 
Phlceothrips,  139 
Phlceotryia,  572 
Phlugis,  96 
Phlyctaenia,  245 
Phobetinus,  72 1 
Phobetron,  235 


Phoebis,  266 
Phcenicococcus,  160 
Pholcidse,  721,722 
Pholcinae,  722 
Pholcommatinae,  722 
Pholcus,  722 
Pholeomyia,  384 
Pholidoptilonidae,  804 
Pholisora,  264 
Phora,  346 
Phorantha,  358 
Phoraspididae,  79 
Phoraspis,  79 
Phorbia,  360 
Phoridae,  345,  388,  402 
Phorinae,  346 
Phormia,  356 
Phormiinae,  356,  405 
Phorocera,  358 
Phorodon,  158 
Phorodonta,  319 
Phoroncidiinae,  722 
Phortica,  384 
Phorticinae,  384 
Photina,  87 
Photininae,  87 
Photinus,  565 
Photodes,  128 
Photopsis,  650 
Photuris,  565 
Phragmatoecia,  234 
Phreatoicidae,  692 
Phreatoicoidea,  692 
Phreatoicopsis,  692 
Phreatoicus,  692 
Phronia,  320 
Phryganea,  2 1 8 
Phryganeidae,  217,  218, 

221,223 
Phryganidia,  235,  238 
Phryganoidea,  216 
Phryne,  316 
Phryneids,  316 
Phrynichidia,  698 
Phrynichinae,  699 
Phrynichus,  699 
Phrynidae,  700 
Phrynus,  700 
Phtheochroa,  256 
Phthiracaridae,  737 


Phthiracarus,  737,  738 
Phthiraptera,  202 
Phthiria,  337 
Phthiriidae,  202 
Phthiriinae,  337 
Phthirius,  202,  203 
Phthitia,  389 
Phthorimaea,  256 
Phumosia,  356 
Phumosiinae,  356 
Phycita,  244 
Phycitinae,  244 
Phyciodes,  268 
Phycodromidae,  366 
Phycomyza,  376 
Phycus,  335 
Phylinae,  171 
Phyllalia,  240 
Phylliidae,  104 
Phyllipsocidae,  127 
Phyllipsocus,  127 
Phyllium,  103,  104 
Phyllobaenus,  561 
Phyllobrostis,  252 
Phylloceridae,  562 
Phyllocerus,  562 
Phyllocnistidae,  252,  259 
Phyllocnistis,  252 
Phyllocoptes,  734 
Phyllocoptidae,  734 
Phyllocrania,  87 
Phyllodecta,  577 
Phyllodromia,  79,  342 
Phyllodromiidae,  79 
Phylloicus,  219 
Phyllomacromia,  67 
Phyllomimus,  96 
Phyllomyza,  384 
Phyllomyzidae,  384 
Phyllomyzinae,  384 
Phyllonorycter,  261 
Phyllonorycteridae,  261 
Phyllophaga,     552,     571, 

585,684 
Phyllophora,  95,  96 
Phyllophorinae,  96 
Phylloporia,  252 
Phyllorheithrus,  218,  219 
Phyllotoma,  660 
Phyllotominae,  661,  662 
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Phylloxera,  159,  160,  161 

Phylloxeridae,  161 
Phylocentropus,  221 
Phyma,  154 
Phymaphora,  552 
Phyma  ta,  174 
Phyma  tids,  174 
Phymatina?,  174 
Phymatodes,  575 
Phymatostetha,  145 
Phyracaces,  642 
Physiostreptidae,  767 
Physiostreptus,  767 
Physocephala,  347,  348 
Physoglenes,  722 
Physogleninae,  722 
Physokermes,  165 
Physopelta,  178 
Physopoda,  135 
Physothrips,  137 
Phytalmia,  372 
Phytalmiidae,  372 
Phytalmodes,  370,  372 
Phyto,  358 
Phytodecta,  577 
Phytomyza,  378,  378 
Phytomyzidae,  378 
Phytophaga,   316,   549, 

622 
Phytoptidae,  734 
Phytoptipalpidae,  744 
Phytoptus,  734 
Pialeoidea,  333 
Piara,  370 
Picobia,  744 
Pieltania,  389 
Pierella,  267 
Pierididae,  266,  285 
Pieridinae,  266 
Pieris,  266 
Piersigia,  739 
Piesma,  168,  169 
Piesmidae,  169 
Piezura,  360 
Pigritia,  260 
Pilolebertia,  740 
Pimeliidae,  570 
Pineinae,  160 
Pineodes,  160 
Pineus,  160 


Pinnaspis,  164 
Pinophilinae,  564 
Pinotus,  584 
Piona,  740 
Pionidae,  740 
Piophila,  374 
Piophilidse,  374,  406 
Piophilosoma,  380 
Pipiza,  349 
Pipunculidae,  350,  402 
Pipunculus,   350,  351, 

402,  402,  412 
Pirata,  725 
Pirates,  174 
Piratinae,  175 
Pisaura,  726 
Pisauridae,  726 
Pison,  654 
Pisonopsis,  654 
Pissonotus,  153 
Pityogenes,  579 
Pityophthorus,  579 
Plagia,  358 
Plagiodera,  577 
Plagioneurinae,  344 
Plagioneurus,  344 
Plagodis,  238 
Planema,  269 
Planipennia,  206,  817 
Planitermes,  122 
Plastibalia,  634 
Plastingia,  264 
Plastoceridae,  562 
Plastocerus,  562 
Plastosciara,  319 
Platamodes,  337 
Plataspidae,  179 
Plataspididae,  179 
Plataspis,  179 
Plateros,  565 
Plateumaris,  576 
Plathemis,  69 
Plator,  726 
Platoridae,  726 
Platybrachys,  155 
Platybracon,  629 
Platyceroides,  583 
Platycerus,  583 
Platychirus,  349 
Platychorista,  819,  820 


Platychoristidae,  819 
Platycnemididae,  66 
Platycnemis,  66 
Platycobboldia,  353 
Platycotinae,  143 
Platycotis,  143 
Platydascyllus,  553 
Platydema,  570 
Platydesmidae,  767 
Platydesmus,  765,  767 
Platygaster,  645 
Platygastridae,  645,  651 
Platylabia,  115 
Platylabiidae,  115 
Platylesches,  264 
Platymetopius,  148 
Platyna,  326 
Platyomopsis,  575 
Platypalpus,  341,343 
Platyparea,  380 
Platypedia,  141 
Platypeza,  350,351 
Platypezidae,  350,  402 
Platyphora,  345,  388 
Platyphorinae,  346 
Platypodidae,  579 
Platypsyllidae,  562 
Platypsyllus,  557,  562 
Platyptilia,  230,  230 
Platypus,  579,  580,  582 
Platypygus,  337 
Platyrhacidae,  761 
Platyrhacus,  761 
Platyrrhinidae,  583 
Platysamia,  242 
Platysenta,  247 
Platysdcta,  66 
Platysoma,  558 
Platystoma,  371 
Platystomatidae,  370 
Platystoma tinae,  371 
Platystomidae,  583 
Platystictidae,  66 
Platyura,  321 
Platyuridae,  321 
Plea,  167,  182 
Plebeius,  267 
Plecia,  316,317 
Pleciinae,  3 1 6 
Pleciofungivora,  822 
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Pleciofungivoridae,  822 
Pleciomima,  822 
Pleciomimidae,  822 
Plecoptera,  73,  805 
Plectophaninae,  725 
Plectoptera,  55,  81,  802 
Plectreurys,  722 
Plectrocnemia,  219 
Pleidae,  167,  182 
Pleisiogrammidae,  797 
Pleistodontes,  635 
Plenoculus,  655 
Pleocoma,  584 
Pleocomidae,   584 
Pleonaraius,  760 
Plesiocera,  336 
Plethogenesia,  56 
Pleuroneura,  622 
Pleuroneurinae,  622 
Pleurophorus,  584 
Pleurota,  257 
Plexippinae,  728 
Ploas,  337 
Plodia,  244 
Ploiaria,  176 
Ploiariidar,  176 
Plicatoperipatus,  691 
Plumariidae,  648 
Plumarius,  648 
Plusia,  248 
Plusiinae,  248 
Plusiocampa,  48 
Plusiotis,  585 
Plutella,  258 
Plutellidz,  257,  258,  276 
Plutonium,  772 
Pneumonyssus,  736,  738 
Pneumora,  100 
Pneumoridae,  100 
Pnyxia,  318,  387,  388 
Poanes,  264 
Poaphilus,  774 
Pococera,  245 
Pococerinae,  245 
Podabrocephalidae,  565 
Podabrus,  565 
Podagrion,  636 
Podagrionidae,  636 
Podalia,  232 
Podaliriidae,  659 


Podalirius,  659 
Podalonia,  653 
Podapolipodidae,  741 
Podapolipus,  741 
Podisma,  101 
Podisminar,  101 
Podisus,  180 
Podocera,  371 
Podoctinae,  714 
Podolestes,  65 
Podonominae,  323 
Podonomus,  323 
Podopidae,  179 
Podops,  179 
Podura,  5 1 
Poduridae,  5 1 
Poduromorpha,  50 
Poecilocapsus,  171 
Poecilocoris,  179 
Poecilographa,  368 
Poecilomigas,  718 
Pogonini,  545 
Pogonomyia,  361 
Pogonomyrmex,  641 
Pogonosoma,  340 
Pogonostoma,  544 
Pogonota,  359 
Poiocera,  152 
Polia,  247 
Poliaspis,  163 
Policana,  657 
Poliinae,  247 
Poliocheridae,  700 
Polistes,  647,  648 
Polistinae,  647 
Polistomorpha,  636 
Polites,  264 
Pollenia,  356,  357 
Polleniinae,  356,  405 
Polphopeza,  364 
Polyaspididae,  736 
Polyaspis,  736 
Polybia,  647 
Polybiinae,  6^7 
Polybioides,  647 
Polybothrus,  771 
Polycentropodidae,  219 
Polycentropus,  219 
Polycestinae,  555 
Polychrosis,  255 


Polyconoceras,  766 
Polycreagridae,  786 
Polyctenes,  183,  184 
Polyctenidae,  184 
Polydesma,  248 
Polydesmidea,  759,  760 
Polydesmoidea,  759 
Polydesmus,  760,  760 
Polygnotus,  645 
Polygonarea,  774 
Polygonia,  268 
Polylepis,  761 
Polylepta,  318 
Polymeda,  309 
Polymidinae,  309 
Polymitarcidae,  56,  59 
Polymitarcys,  56,  60 
Polynema,  634 
Polynesicis,  567 
Polyommatus,  267 
Polypauropodidae,  755 
Polypauropus,  755 
Polypedilum,  323 
Polyphaga,  82,  543 
Polyphagidae,  82 
Polyphylla,  585 
Polyplax,  203 
Polyplectropus,  219 
Polyploca,  239 
Polyplocidae,  239 
Polypoda,  690 
Polypogon,  247 
Polypogoninae,  247 
Polyrhachis,  640 
Polyspila,  577 
Polyspolota,  90 
Polystoechotes,  209 
Polystoechotidae,  209 
Polytaxineuridae,  804 
Polythore,  66 
Polythoridae,  66,  69 
Polythysana,  241 
Polyxena,  320 
Polyxenidae,  757 
Polyxenus,  757 
Polyzoniidae,  768 
Polyzonium,  768 
Polyzosteria,  78 
Pompilidac,  648,  651 
Pompiloidea,  664 
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Pompilus,  648 
Pomposa,  103,  105 
Ponera,  641,  642 
Ponerinae,  641 
Pontania,  625 
Pontomyia,  386,  388 
Popa,  85 
Popillia,  585 
Poratophilus,  767 
Porcellio,  692,  693 
Porina,  229 
Porismus,  209 
Poroblattinidae,  807 
Porocephalidae,  752 
Porocephalinae,  752 
Porocephalus,  752 
Porohalacaridae,  738 
Porohalacarus,  738 
Porotermes,  122 
Porotermitinae,  122 
Porphyrops,  344 
Porpocera,  327 
Porricondyla,  316 
Porsenus,  374 
Porthetria,  247 
Porydra,  405 
Potamanthidae,  56,  59 
Potamanthodes,  56 
Potamanthus,  56,  60 
Potamida,  327 
Potamidinae,  327 
Potamocorinae,  183 
Potanthus,  264 
Poujadia,  244 
Povilla,  56 
Praon,  632 
Praos,  117 
Prebistus,  104 
Precis,  268 
Prenolepis,  640 
Prepona,  268 
Presibylla,  89 
Preta,  151 
Prexaspes,  104 
Primicimex,  170 
Pringleophaga,  271 
Prionapteryx,  244 
Prionoceridae,  565 
Prionelus,  316 
Prionidae,  575 


Prionocyphon,  552 
Prionopeltis,  76 1 
Prionopetalum,  767 
Prionoxystus,  233,  234 
Prionus,  575 
Prisculinae,  722 
Prisopus,  104 
Prista,  330 
Pristiphora,  625 
Pristocera,  644 
Privesa,  155 
Probnis,  794,  795 
Probnisidae,  795 
Procampodea,  48 
Procecidochares,  380 
Procercopidae,  813 
Prochilidae,  96 
Prochilus,  96 
Prochoropteridae,  787 
Prochyliza,  374 
Prociphilus,  159 
Procladius,  323 
Proconia,  146 
Proconiidae,  146 
Procris,  235 
Procympiutus,  172 
Proctacanthus,  339 
Proctophyllodidae,  742 
Proctotrypes,  643,  644 
Proctotrypidae,  643,  651 
Proctotrypoidea,  663 
Prodicus,  763 
Prodida,  726 
Prodidomidae,  726 
Prodidominae,  726 
Prodidomus,  726 
Prodoxidae,  252,  272 
Prodoxus,  252,  272 
Progonocimicidae,  814 
Progonophlebiidae,  804 
Prohemerobiidae,  817 
Prohemerobius,  817,  818 
Proisotoma,  52 
Projapygidae,  48 
Projapyx,  48 
Prolabia,  116 
Prolammonyx,  773 
Prolimacodes,  235 
Promachus,  105,  339 
Promiopteryx,  90 


Pronuba,  252 
Prophalangopsidae,  807 
Prophalangopsinae,  94 
Prophalangopsis,  94 
Propomacrus,  585 
Propsocus,  128 
Proptychoptera,  822,  823 
Propyragra,  114,  115 
Prorates,  337 
Proreus,  117 
Prosacantha,  645 
Prosarthria,  100,  100 
Prosbascanionidae,  814 
Prosbole,  813,  814 
Prosbolidae,  814 
Prosbolopsidae,  814 
Proscopia,  100 
Proscopiidae,    100 
Prosepididontidae,  821 
Prosimuliinae,  322 
Prosimulium,  322 
Prosomera,  105 
Prosopididae,  657 
Prosopistoma,  59,  60 
Prosopistomatidae,  57,  59 
Prosopochrysa,  326 
Prosopochrysinae,  326 
Prosotropis,  153 
Prosparatta,  116 
Prostemminae,  176 
Prostemmiulus,  764,  765 
Prostenoneuridae,  793 
Prosthecina,  46 
Protagriidae,  786 
Protagrionidae,  786 
Protanisoptera,  803 
Proteininae,  565 
Protelytridae,  798 
Protelytron,  793,  798 
Protelytroptera,  797 
Protembia,  794,  795 
Protembiidae,  795 
Protenor,  177 
Protenthes,  323 
Protentomidae,  42 
Protentominae,  42 
Protentomon,  42 
Protentomobrya,  801 
Protentomobryidae,  801 
Protephemerida,  786 
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Proterandria,  757 
Protereisma,  802,  803 
Protereismatidae,  802 
Proterhinidae,  578 
Proterhinus,  578,  582 
Protermitidae,  122 
Proteropoides,  631 
Proterops,  63 1 
Protobibio,  822,  823 
Protobibionidae,  822 
Protobiella,  211 
Protoblattoidea,  792 
Protocalliphora,  356 
Protochoristidae,  820 
Protocicadida,  792 
Protocoleidae,  798 
Protocoleoptera,  797 
Protocoridae,  814 
Protocyrtidas,  822 
Protodermaptera,  1 1 3 
Protodiplatyidae,  809 
Protodiptera,  819 
Protodonata,  789 
Protofulgorida,  792 
Protogyropus,  132 
Protohemiptera,  790 
Protohermes,  204 
Protohymen,  788,  789 
Protohymenidae,  788 
Protohymenoptera,  786 
Protokollariidae,  795 
Protolophus,  695 
Protomecoptera,  819 
Protomeropidae,  819 
Protomyrmeleon,  803, 

803 
Protomyrmeleontidae, 

803 
Protoneura,  66 
Protoneuridae,  66,  68 
Protopanorpidae,  820 
Protoparce,  235 
Protoperlaria,  792 
Protophasmatida;,  793 
Protophthalmia,  316 
Protoplasa,  307,  307 
Protopleciidae,  822 
Protoplectron,  2 1 1 
Protoplophora,  737 
Protoplophoridae,  737 


Protopsychidae,  239 
Protopsyllidiidae,  813 
Protorhyphidae,  822 
Protorthoptera,  792 
Protoscatopsidae,  822 
Protosialis,  205 
Protostegana,  384 
Protosticta,  66 
Prototettigidae,  793 
Protothemira,  363 
Prototheora,  228 
Prototheoridae,  228 
Protozygoptera,  803 
Protracheata,  690 
Protura,  42 
Proturentomon,  42 
Protzia,  739 
Protziidae,  739 
Pruvostitidae,  793 
Pruvosdtoptera,  792 
Psacaphora,  263 
Psalidae,  116 
Psalidia,  329 
Psalididae,  116 
Psalidiidae,  582 
Psalis,  115 
Psallus,*17l 
Psammochares,  648 
Psammocharidae,  648 
Psammodius,  584 
Psarinae,  348 
Psarus,  348 
Psechridae,  719 
Psechrinae,  719 
Psechrus,  719 
Psectra,  208 
Psectrocladius,  323 
Psednura,  101 
Psednurinae,  101 
Psegmomma,  326 
Pselaphidae,  551 
Pselaphus,  551 
Pselapognatha,  757 
Psen,  655 
Psenidae,  655 
Psenobolus,  629 
Psephenidae,  562 
Psephenops,  562 
Psephenus,  562 
Psephiocera,  326 


Pseudachorutes,  51 
Pseudacraea,  268 
Pseudacteon,  346 
Pseudagrion,  63,  66 
Pseudaletia,  247 
Pseudanophthalmus,  544 
Pseudatrichia,  335 
Pseudechiniscus,  754 
Pseudectobia,  79 
Pseudelmoa,  788 
Pseudibalia,  634 
Pseudisolabis,  116 
Pseudochelidura,  117 
Pseudocleobis,  707 
Pseudoclididae,  763 
Pseudoclis,  763 
Pseudococcidae,  167 
Pseudococcus,  167 
Pseudocorylophidae,  569 
Pseudodatames,  102,  104 
Pseudodinia,  369 
Pseudogametes,  353 
Pseudogametinae,  353 
Pseudogarypodidae,  710 
Pseudogarypus,  710 
Pseudogoera,  219 
Pseudohemiptera,  790 
Pseudohydryphantes,  739 
Pseudohydryphantidae, 

739 
Pseudolfersia,  385 
Pseudomantis,  91 
Pseudomasaris,  646 
Pseudomeryle,  103 
Pseudomilichia,  384 
Pseudomiopteryginae,  88 
Pseudomiopteryx,  88 
Pseudomopidae,  79 
Pseudomops,  79 
Pseudomorpha,  545 
Pseudomorphidae,  545, 

546 
Pseudomorphini,  546 
Pseudomusonia,  85 
Pseudomylacridae,  806 
Pseudomyrma,  641 
Pseudomyrmex,  641 
Pseudomyrmicinae,  641 
Pseudonannolene,  767 
Pseudonannolenidae,  767 
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Pseudonirvana,  151 
Pseudophasmidae,  104 
Pseudophengodidae,  565 
Pseudophyllinae,  96 
Pseudophyllus,  96 
Pseudopieris,  266 
Pseudopolycentropodidae, 

820 
Pseudopolycentropus, 

820,  820 
Pseudopomyza,  383 
Pseudopontia,  266 
Pseudopontiinae,  266 
Pseudopyrochroa,  573 
Pseudorhynchota,  202 
Pseudoscorpiones,  707 
Pseudoscorpionida,  707 
Pseudosiricidae,  826 
Pseudospirobolellus,  766 
Pseudostenopsyche,  217 
Pseudostigma,  65 
Pseudostigmatidae,  65,  68 
Pseudotephritis,  370 
Pseudotorrenticola,  740 
Pseudotremia,  763 
Pseudoxyops,  85 
Pseudoxypilus,  87 
Pseudoyersinia,  91 
Psiathalassius,  338 
Psila,  378,  379 
Psilidae,  378 
Psilinae,  379 
Psilocephala,   334,    335, 

400,401,411,413 
Psilochorema,  218 
Psilochoris,  722 
Psilocurus,  339 
Psiloderces,  723 
Psilonyx,  339 
Psilopa,  382 
Psilopinae,  382 
Psiloplagia,  375 
Psilopodinae,  343 
Psilopodinus,  343,  343 
Psilopsocus,  128 
Psiloptera,  554 
Psilosciara,  319 
Psilota,  349 
Psilotanypus,  323 
Psilothorax,  788 


Psilotreta,  220,  221 
Psithyrus,  658 
Psoa,  561 
Psocatropidae,  127 
Psocidae,  128 
Psocinella,  127 
Psocoptera,  125 
Psocus,  126,  128 
Psoidae,  561 
Psoquilla,  127 
Psorophaga,  346 
Psorophora,  314 
Psoroptes,  742 
Psoroptidae,  742 
Psychidae,  233,  235,  236, 

269,  276 
Psychoda,  312,  312,  394, 

395,407,410 
Psychodidas,   312,   388, 

395,  409 
Psychodins,  312 
Psychomyia,  219 
Psychomyiidae,  219,  223 
Psychophasis,  208 
Psychopsella,  208,  209 
Psychopsidae,  208 
Psychopsis,  208 
Psychrocoridae,  814 
Psydridae,  546 
Psydrini,  545 
Psylla,  157 
Psyllidae,  155 
Psyllinae,  157 
Psyllomyia,  346,  388 
Psylloneura,  127 
Ptecticus,  327 
Ptenothrix,  52 
Pterellipsis,  385,  391 
Pteridomylacridae,  806 
Pternaspatha,  322 
Pterocalla,  370,  370 
Pterocallidae,  370 
Pterochilus,  647 
Pterocolinae,  580 
Pterocolus,  580 
Pterocomma,  158 
Pterodectes,  742 
Pterodela,  128 
Pterodelidae,  128 
Pterodontia,  332,  333 


Pterogastridae,  737 
Pterolichus,  742 
Pteromalidae,  636,  639 
Pteromalus,  635,  636 
Pterombridae,  649 
Pterombrus,  649 
Pteromicra,  367 
Pteronarcidae,  73,  75 
Pteronarcys,  73 
Pteronidea,  625,  660 
Pteronus,  625 
Pterophoridae,    230,    279, 

280 
Pterophorus,     230,     230, 

246 
Pteroptinae,  736 
Pteroptus,  736 
Pterorthochaetes,  585 
Pterostichidae,  546 
Pterostichus,  544 
Pterostigma,  633 
Pterostigmatidae,  633 
Pterothysanidae,  250 
Pterothysanus,  250,  250 
Pterygida,  1 1 7 
Pterygophoridae,  625 
Pterygophorus,  625 
Pterygosoma,  744 
Pterygosomatidas,  744 
Ptiliidae,  567 
Ptilium,  567 
Ptilocera,  326 
Ptilocerembia,  120 
Ptilodactylidae,  553 
Ptilodexia,  357,  358 
Ptiloglossa,  657 
Ptilosphen,  365 
Ptinella,  567 
Ptinidae,  562 
Ptinobius,  637 
Ptinus,  562 
Ptiolina,  332 
Ptochoryctis,  257 
Ptomophagus,  563 
Ptychoptera,  307,  308 
Ptychopteridae,  307,  394, 

410 
Ptychopterinae,  307 
Ptyelus,  145 
Pucnoscellus,  82 
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Pulex,  540,  684 
Pulicidae,  540 
Pulicinae,  540 
Puliciphora,  346,  388 
Puliciphoridae,  346 
Pulvinaria,  165 
Pupipara,  351,  384 
Purex,  116 
Pycnogaster,  97 
Pycnoglossa,  360 
Pycnogonida,  26 
Pycnopogon,  339 
Pycnothele,  717 
Pycnothelidae,  717 
Pycnotropis,  761 
Pyemotes,  741,  742 
Pyemotidae,  742 
Pygidicrana,  115 
Pygidicranales,  113 
Pygidicranidse,  115 
Pygidicranoidea,  113 
Pygirhynchinae,  104 
Pygirhynchus,  104 
Pygodon,  766 
Pygostolus,  632 
Pygothripidae,  139 
Pygothrips,  138,  139 
Pyragra,  115 
Pyragridae,  115 
Pyragropsis,  115 
Pyralididse,  232,  243, 

270,  274 
Pyralidinae,  244,  245 
Pyralis,  244 
Pyrausta,  245 
Pyraustinae,  245 
Pyrellia,  361 
Pyrgina?,  264,  283 
Pyrgo,  577 
Pyrgomantis,  89 
Pyrgomorpha,  101 
Pyrgomorphinae,  101 
Pyrgota,  360,  369,  370 
Pyrgotinae,  369 
Pyrgus,  264 
Pyrilla,  152,  155 
Pyrochroa,  573 
Pyrochroidae,  573,  590 
Pyrodes,  575 
Pyroderces,  261 


Pyromorpha,  232 
Pyromorphidae,  232,  236, 

280 
Pyrophaena,  349 
Pyrophorus,  556 
Pyrops,  153 
Pyrrhocoridae,  178 
Pyrrhocoris,  178 
Pyrrhopyge,  263 
Pyrrhopyginae,  263 
Pyrtaniinae,  339 
Pythamidae,  152 
Pythamus,  150,  152 
Pythids,  572,  590 
Pytho,  572 

Quedius,  564 

Racheospila,  238 
Rachimentomidae,  793 
Raecius,  720 
Railliedella,  751,  752 
Raillietiellidae,  751 
Raillietiellinae,  752 
Rainieria,  365 
Rainieriinae,  365 
Ramila,  243 
Ramosia,  231 
Ranatra,  183,  184 
Rapala,  267 
Raphia,  248 
Raphidia,  205 
Raphidiidae,  205 
Raphidiodea,  205,  816 
Raphidioidea,  205 
Raphidiopsidae,  787 
Raphiglossa,  646 
Raphiglossinae,  646 
Raphiptera,  244 
Rapisma,  207 
Rapismidae,  207 
Ratarda,  249 
Ratardidae,  249 
Ravinia,  356 
Reculidae,  793 
Reculoidea,  792 
Recurvaria,  256 
Reduviidae,  174 
Reduviina:,  176 
Reduvioidea,  172 


Reduviolus,  176 
Reduvius,  173,  174 
Reichertella,  317 
Reighardia,  752 
Reighardiinae,  752 
Renocera,  368 
Reticulitermes,  122,  123 
Rednia,  255 
Retinodiplosis,  392,  394 
Rhabdophaga,  316 
Rhabdopselaphus,  337 
Rhabdopdlidae,  786 
Rhachiceridae,  330 
Rhachicerinae,  330,  412 
Rhachicerus,     324,    330, 

411,412 
Rhachidomorpha,  760 
Rhacochelifer,  710 
Rhacodesmidae,  760 
Rhacodesmus,  760 
Rhadalidae,  563 
Rhadalus,  563 
Rhadinus,  339 
Rhagadochir,  119,  120 
Rhagidia,  743,  744 
Rhagidiidae,  744 
Rhagidoca,  705 
Rhagigaster,  649 
Rhagio,  331,  332 
Rhagionidae,     331,     400, 

412 
Rhagioninae,  332 
Rhagium,  575 
Rhagodella,  705 
Rhagodes,  705 
Rhagodidae,  705 
Rhagoletis,  380 
Rhagophthalmidae,  565 
Rhagophthalmus,  565 
Rhagovelia,  180 
Rhammatopoda,  96 
Rhamphidia,  310 
Rhamphomyia,  342,  411, 

413 
Rhampsinitus,  714 
Rhanis,  566 
Rhantus,  546 
Rhaphidophora,  94 
Rhaphidophorinae,  94 
Rhaphidorrhynchus,  580 
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Rhaphignathidae,  744 
Rhaphignathus,  744 
Rhaphiinae,  344 
Rhaphiocera,  327 
Rhaphioceratinae,  327 
Rhaphiochaeta,  357 
Rhaphiochaetinae,  357 
Rhaphiolabis,  309 
Rhaphiomydainae,  335 
Rhaphiomydas,  335 
Rhaphiorrhynchus,  327 
Rhaphium,  344 
Rhegmoclema,  3 1 7 
Rheomantis,  91 
Rhescyntidinae,  241 
Rhescyntis,  241 
Rheumatobates,  180 
Rhexia,  143 
Rhicnoessa,  376 
Rhignogastra,  700 
Rhingastrophilus,  362 
Rhingia,  349 
Rhingiopsis,  327 
Rhinia,  356 
Rhiniinae,  356,  405 
Rhinocola,  157 
Rhinocricidae,  766 
Rhinocricus,  760,  765, 

766 
Rhinoestrus,  354 
Rhinomacer,  583 
Rhinomaceridae,  583 
Rhinophora,  358 
Rhinophoridae,  358 
Rhinoplus,  631 
Rhinopsis,  652 
Rhinopsylla,  156 
Rhinotermes,  122 
Rhinotermitidae,    123, 

124,  810 
Rhinotora,  365,  366,  377 
Rhinotoridae,  365,  377 
Rhipicephalus,  735,  735 
Rhipicera,  560 
Rhipiceridae,  560,  563 
Rhipidia,  310 
Rhipidius,  573 
Rhipidoblatta,  806 
Rhipidoblattina,  807 
Rhipidoceridae,  560 


Rhipidothrips,  136 
Rhipiphoridae,  572,  573, 

586 
Rhipiphorus,  573 
Rhipiptera,  6 1 8 
Rhipipteryx,  98 
Rhisoglyphus,  742 
Rhithrogena,  58 
Rhizococcus,  166 
Rhizophagidae,  554,  570 
Rhizophagus,  554 
Rhodagyne,  358 
Rhodesiella,  384 
Rhodites,  634 
Rhodoneura,  243 
Rhcenanthus,  56 
Rhogadinae,  630 
Rhogas,  629,  630 
Rhoicinae,  725 
Rhoicinus,  725 
Rhopalidiinae,  647 
Rhopalocamptinae,  263 
Rhopalocera,  229 
Rhopalodontus,  567 
Rhopalomera,  365 
Rhopalomeridse,  365 
Rhopalomeris,  758 
Rhopalopsyllinae,  539 
Rhopalopsyllus,  539 
Rhopalosiphum,  158 
Rhopalosoma,  649 
Rhopalosomatidae,    627, 

649,  664 
Rhopalosyrphus,  348 
Rhopobota,  255 
Rhotana,  153 
Rhyacionia,  255 
Rhyacophila,  218 
Rhyacophilidae,  218,  220, 

222 
Rhydinofcenus,  627 
Rhymbus,  568 
Rhymosia,  320 
Rhynchitinae,  581 
Rhynchocephalus,  333 
Rhynchodexia,  358 
Rhyncholophidae,  744 
Rhyncholophus,  744 
Rhynchoprionidae,  541 
Rhynchoproctus,  767 


Rhynchota,  140,  167 
Rhyncomyia,  356 
Rhyncophora,  549 
Rhyncophoridae,  583 
Rhyncophoromyia,  346 
Rhyniella,  801 
Rhyopsocus,  127 
Rhyphidse,  316 
Rhyphus,  316 
Rhysidia,  771 
Rhysodes,  546,  548 
Rhysodesmus,  761 
Rhysodiastes,  546 
Rhysodidae,  546 
Rhysopaussidae,  570 
Rhyssalus,  630 
Rhytidops,  365 
Rhyzophagidae,  554 
Ribautiella,  775 
Ricania,  155 
Ricaniidae,  155 
Richardia,  375 
Richardiidae,  375 
Ricinidae,  133 
Ricinoides,  700 
Ricinoididae,  700 
Ricinulei,  696,  700 
Ricinus,  133 
Ridiaschina,  252 
Ridiaschinidae,  252 
Rileya,  637 
Riodinidae,  267,  284 
Riolus,  555 

Ripidosyrma,  334,  335 
Risama,  243 
Risoba,  248 
Rivellia,  371 
Rivelliinae,  371 
Rivetina,  87 
Rivetinae,  87,  89,  90 
Rivula,  248 
Rivulinae,  248 
Rochlingiidae,  785 
Rodhainomyia,  353 
Roeselia,  249 
Rogezia,  649 
Roncus,  708 
Rondaniella,  318 
Rondotia,  240 
Roomeriidae,  793 
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Ropalidia,  647 
Ropalidiinae,  647 
Rophoteira,  538 
Ropronia,  643 
Roproniidae,  643 
Rothenbuehleria,  763 
Rothenbuehleriidae,  763 
Rothschildia,  242 
Ruba,  327 
Rutelidae,  585 
Rutilia,  358 
Rudliidae,  358 

Saarlandiidae,  785 
Sabacon,  715 
Sabalia,  240 
Sabatinca,  228 
Sabethes,  313 
Sabethinae,  313,  393 
Sacchiphantes,  160 
Saccopheronta,  344 
Sacium,  566 
Saga,  96 
Saginae,  96 
Sagra,  576,  576 
Sagridae,  576 
Saicinae,  175 
Saisseda,  165 
Salassa,  241 
Salassinas,  241 
Salda,  173 
Saldidae,  173 
Saldula,  173 
Salganea,  80 
Salmatia,  340,  358 
Salomona,  97 
Salpingidae,  572 
Salpingogaster,  349 
Salpingus,  572 
Saltatoria,  84,  93,  807 
Saltelliseps,  362 
Salticella,  368 
Salticidae,  728 
Sakicinae,  729 
Salticus,  728 
Saltusaphis,  158 
Salyavadnae,  176 
Sambonia,  752 
Samia,  242 
Samichus,  767 


Samoinae,  713 
Sandalidae,  560 
Sandalus,  560 
Saperda,  550,  575 
Sapho,  67 
Saprininae,  558 
Saprinomorphar,  558 
Saprinus,  558 
Sapromyza,  367 
Sapromyzidae,  367 
Sapromyzosoma,  367 
Saprosites,  584 
Sapyga,  650 
Sapygidae,  650 
Saracininae,  714 
Sarax,  700 
Sarcophaga,    356,    403, 

404,  405 
Sarcophagidae,  356,  403, 

405,412 
Sarcophagina:,  356 
Sarcophila,  356 
Sarcopsylla,  541 
Sarcopsyllidae,  541 
Sarcoptes,  741,  742 
Sarcoptidae,  742 
Sarcotachina,  356 
Sarginae,  327 
Sargus,  327 
Saropogon,  339 
Sarothromyinae,  356 
Saroxenus,  757 
Sarrothripinae,  248 
Sarrothripus,  248 
Sason,  718 
Sasoninae,  718 
Satorysda,  560 
Saturnia,  242 
Satumiidae,    282,    283, 

241,  243 
Saturniinae,  242,  282 
Satyridae,  267,  279,  284 
Satyrus,  267 

Sayomyia,  313,  393,  394 
Scaeva,  349  "" 
Scalidia,  559 
Scalidiidae,  559 
Scapheutes,  655 
Scaphidiidae,  561,  563 
Scaphidium,  561 


Scaphiella,  720 
Scaphiostreptus,  767 
Scaphoideus,  148 
Scaphosoma,  561 
Scapteriscus,  98 
Scaptolenus,  562 
Scaptomyza,     384,     405, 

406 
Scarabaeidae,  584,  588 
Scarabaeus,  584 
Scardia,  253,  275 
Scarites,  544,  548 
Scaritidae,  545 
Scaritinae,  545 
Scarphia,  328 
Scarphiinae,  328 
Scatella,  382 
Scatomyza,  359 
Scatomyzidae,  359 
Scatophaga,  359 
Scatophagidae,  359 
Scatophaginae,  359 
Scatophila,  382,  389 
Scatophora,  376 
Scatopse,  317,   317,   395, 

397 
Scatopsidae,  317,387,395, 

410 
Scatopsinae,  317 
Scea,  238 
Scelio,  645 

Scelionidae,  654,  651,  663 
Sceliphron,  653 
Scellus,  344 
Scenopinidae,     335,     400, 

413 
Scenopinus,  335,  338 
Scepasmidae,  785 
Schaenophilus,  344 
Schauinslandia,  631 
Schedoleiodesmus,  759 
Schedorhinotermes,  123 
Schedotrigona,  764 
Schendyla,  773 
Schendylidae,  773 
Schendylurus,  773 
Schindalmonotus,  757 
Schinia,  247 
Schistocerca,  101 
Schistopterum,  380 


902 


bulletin:  museum  of  comparative  zoology 


Schizaspidia,  636 
Schizocarpus,  742 
Schizocephala,  86 
Schizocephalinae,  86,  88 
Schizocera,  625 
Schizometopa,  352 
Schizomida,  695,  699 
Schizomidae,  699 
Schizomus,  699,  699 
Schizoneura,  159 
Schizophora,  351 
Schizopinae,  555 
Schizopteridae,  169 
Schizotus,  573 
Schizura,  239 
Schmitzia,  388 
Schoenbaueria,  322 
Schcenobiinae,  243 
Schoenobius,  243 
Schoenomyza,  360 
Schoenophilus,  389 
Scholastes,  371 
Schreckensteinia,  259 
Sciadocera,  341,  351 
Sciadoceridae,  341 
Sciara,  319,   319,   396, 

397,  408,  409 
Sciaridae,  319,  387,  396, 

408 
Sciarinae,  319 
Sciapodina?,  343 
Sciapus,  343 
Sciomyza,  367,  368 
Sciomyzidae,  367 
Sciomyzinae,  367 
Scione,  329 
Sciopeza,  364 
Sciophila,  318,319 
Sciophilidae,  318 
Sciophilinae,  318 
Scipopus,  365 
Scirtes,  553 
Scirtotypus,  101 
Scirula,  744 
Sclerobunus,  713 
Scleroderma,  644 
Sclerogibba,  643 
Sclerogibbidae,  643,  650 
Scleropauropodidae,  755 
Scleropauropus,  755 


Scolia,  648 
Scoliaphleps,  359 
Scoliaula,  251 
Scoliidae,  648,  664 
Scoliocentra,  374 
Scolioneurinae,  662 
Scolioplanes,  774 
Scolopendra,  771,772 
Scolopendrella,  775 
Scolopendrellidae,  775 
Scolopendrida;,  771 
Scolopendrinae,  771 
Scolopendromorpha,  771 
Scolopendropsis,  775 
Scolopocryptopinae,  772 
Scolopocryptops,  772 
Scolops,  152,  154 
Scolytids,  579,  591 
Scolytoidea,  578 
Scolytoplatypodidae,  579 
Scolytoplatypus,  579,  580 
Scolytopsis,  579 
Scolytus,  579 
Scoparia,  245 
Scopariinae,  245 
Scopeuma,  355,  359 
Scopeumatidae,  359 
Scopeumatinae,  359 
Scopula,  237 
Scorpio,  703 
Scorpiones,  701 
Scorpionida,  695,  701 
Scorpionidae,  702 
Scorpioninae,  703 
Scorpiops,  704 
Scorpiopsinae,  704 
Scotogramma,  247 
Scotolathys,  719 
Scotolemon,  713 
Scraptia,  573 
Scraptiidae,  573 
Scrupulaspis,  164 
Scudderia,  96 
Scutacaridae,  742 
Scutacarus,  742 
Scutare,  165 
Scutellera,  179 
Scutelleridae,  179 
Scutelleroidea,  179 
Scutigera,  770,  772 


Scutigerella,  772,  775 
Scutigerellidae,  775 
Scutigeridae,  770 
Scutigeromorpha,  770 
Scutogona,  762 
Scutops,  371 
Scydmaenidae,  563 
Scydmaenus,  563 
Scymnus,  568 
Scyphacella,  693 
Scyphacidae,  693 
Scyphax,  693 
Scythridae,  260 
Scythrididae,  260,  280 
Scythris,  259,  260 
Scytinoptera,  813,  814 
Scytinopteridae,  814 
Scytodes,  722 
Scytohymenidae,  788 
Scytonotus,  760 
Sebekia,  751,  752 
Sebekiinae,  752 
Sedulothrips,  139 
Segestria,  720 
Segestriidae,  720 
Selachops,  382 
Selagena,  234 
Selandria,  625 
Selandriinae,  625,  662 
Selasoma,  329 
Selasius,  565 
Selenia,  238 
Selenocosmia,  718 
Selenopidae,  726 
Selenops,  726 
Selidopogon,  339 
Sematura,  237 
Sematuridae,  237 
Semidalis,  207 
Seminota,  645,  645 
Semioptila,  232 
Semiotellus,  637 
Semiothisa,  238 
Semiramis,  337 
Semniinae,  244 
Semnosoma,  760 
Senoculidae,  725 
Senoculus,  725 
Senotainia,  357 
Seoptera,  369 
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Sepedon,  368,  368 
Sepsidae,  362,  369 
Sepsidomorpha,  364 
Sepsinas,  363 
Sepsis,  363,  363 
Septis,  247 
Serianus,  709 
Serica,  585 
Sericia,  248 
Sericinus,  266 
Sericomyia,  350 
Sericomyiinae,  350 
Sericophorus,  655 
Sericosoma,  336 
Sericostomatidae,    217, 

222,  223 
Serinetha,  177 
Serphidae,  643 
Serphites,  826,  827 
Serphitidae,  827 
Serphus,  643 
Serritermes,  122 
Serropalpidse,  572,  590 
Serropalpus,  572 
Sesiidae,  231 
Sessiliventres,  622 
Sessinia,  571 
Setellia,  375 
Setiostoma,  257 
Setodes,  220 
Setomorpha,  253,  253 
Setomorphidae,  253 
Shravana,  708 
Siagonidae,  545 
Sialidae,  205 
Sialis,  205,  684 
Sialodea,  204,  816 
Sialidopsidae,  817 
Sibine,  235 
Sibylla,  89 
Sibyllinae,  89 
Sicariidae,  722 
Sicarius,  722 
Sicus,  347 
Sieblosiidae,  804 
Sierola,  644 
Sierolomorpha,  650 
Sierolomorphidae,  650 
Sigaloessa,  371,  379 
Sigalphinae,  632 


Sigalphus,  632 
Sigaridae,  182 
Sigerpes,  9 1 
Siginae,  243 
Signiphora,  635 
Signiphoridae,  635 
Signoreda,  150,  151 
Signoretiidae,  151 
Sigrisma,  577 
Silo,  219 
Silpha,  563 
Silphidae,  563,  588 
Silphomorpha,  545 
Silvanidae,  559 
Silvanus,  557,  559 
Silvestria,  764 
Silvicola,  306,  316,  317, 

397,  397 
Silvicolidae,  316,  397, 

410 
Silviinae,  329 
Silvius,  329 
Simaethidae,  257 
Simaethis,  233,  257 
Simplicia,  545 
Simuliidae,    321,    393, 

408 
Simuliinae,  322 
Simulium,  306,  322, 

322,  393,  408,  409, 

684 
Sindon,  794,  795 
Sinea,  174 
Sinodendridae,  583 
Sinodendron,  583 
Sinophthalmus,  384 
Siphlonisca,  58 
Siphlonuridae,  58 
Siphlonurus,  58 
Siphlopteryx,  389 
Siphluridae,  58,  61 
Siphlurus,  58 
Siphona,  358 
Siphonaptera,  538,  824 
Siphonella,  379 
Siphonellopsina?,  379 
Siphonellopsis,  379 
Siphoniulidae,  767 
Siphoniulus,  767 
Siphonocryptidae,  768 


Siphonocryptus,  768 
Siphonophora,    158,    765, 

768 
Siphonophoridae,  768 
Siphonorhinus,  768 
Siphonotus,  768 
Siphunculata,  202 
Sipyloidea,  105 
Sirex,  623 
Siricidae,  623,  663 
Siricoidea,  622 
Siro,  7 1 2 
Sironidae,  712 
Sisyra,  209,  211 
Sisyrella,  209 
Sisyrocoridae,  814 
Sitodrepa,  560 
Sitones,  582 
Sitophilus,  582 
Sitotroga,  256 
Sitticinae,  729 
Skalistes,  117 
Smaridae,  744 
Smaris,  743,  744 
Smerinthus,  235 
Smicra,  637 
Smicridea,  219 
Smicripidae,  569 
Smicrips,  569 
Smilia,  143 
Smiliinae,  143 
Sminthuridae,  52 
Sminthurides,  52,  54 
Sminthurus,  52 
Smittia,  323 

Sobarocephala,  373,  374 
Soerenscnella,  713 
Sogata,  148 
Sogona,  774 
Sogonidae,  774 
Sojanocoleidae,  824 
Sojanocoleus,  824,  825 
Sojanoneuridae,  814 
Soldanellonyx,  738 
Solenius,  656 
Solenobia,  233, 236 
Solenopsis,  641 
Solenoptilidae,  817 
Solenosoma,  1 1 7 
Solenothemistidae,  805 
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Solifugae,  705 
Solinus,  709 
Solpuga,  706,  706 
Solpugida,  696,  705 
Solpugidae,  706 
Solpugyla,  706 
Solva,  330,  330,  398, 

399,   411 
Solvidae,  330,  398,  411, 

412 
Solvinae,  330 
Solygia,  91 
Solygiinae,  91 
Somabrachys,  232,  270 
Somatochlora,  67 
Soniphilidae,  774 
Soniphilus,  772,  774 
Sophronia,  256 
Sostea,  553 
Spalangia,  636 
Spalangiida?,  636 
Spania,  332 
Spaniocelyphus,  366 
Spanioderidae,  795 
Spaniophlebia,  56 
Spaniotoma,    323,    395, 

396 
Sparassidae,  727 
Sparatta,  116 
Sparattidaj,  1 16 
Sparganothidae,  256 
Sparganothis,  256 
Sparianthidinae,  727 
Sparianthis,  727 
Sparnapolius,  338,  401, 

401,411,413 
Spathiinae,  629 
Spathiogaster,  349 
Spathiophora,  359 
Spathius,  628 
Spelaeoblatta,  79 
Spelaeorhynchidae,  736 
Spelaeorhynchus,  736 
Spercheinae,  550 
Sperchon,  739 
Sperchonidae,  739 
Sperchonopsis,  739 
Spermophagus,  574 
Spermophora,  722 
Speyeria,  268 


Sphaericus,  562 
Sphaeridium,  549 
Sphaeridopinae,  176 
Sphaeriestes,  572 
Sphaeriidae,  567 
Sphaeriodesmidae,  761 
Sphaeriodesmus,  758,  761 
Sphasrites,  562 
Sphaeritidae,  562 
Sphaerius,  567 
Sphaerocera,  376,  376 
Sphaeroceridae,  376,  377, 

389 
Sphaerodema,  184 
Spha;roniscus,  693 
Sphaeropauropus,  755 
Sphaerophoria,  349 
Sphaerophthalma,  648 
Sphaeropoeus,  758 
Sphaeropyx,  632 
Sphaerosoma,  568 
Sphaerotheria,  758 
Sphasrotheriidae,  758 
Sphaerotherium,    758, 

758 
Sphaerotrichopidae,  760 
SphaErotrichopus,  760 
Sphallomorpha,  545 
Sphecidae,  653 
Sphecius,  653 
Sphecodes,  657 
Sphecoidea,  652,  664 
Sphecomyia,  350 
Sphecoptera,  788,  789 
Sphecopteridae,  788 
Sphegina,  349 
Sphegininae,  349 
Sphenophorus,  583 
Sphenopterinae,  555 
Sphex,  653 
Sphindidae,  570 
Sphindus,  570 
Sphingidae,  236,  283 
Sphinx,  235 
Sphodromantis,  90 
Sphodropoda,  90 
Sphyracephala,  368 
Sphyroperiscelis,    371, 

373 
Sphyximorpha,  349 


Spilaptera,  786 
Spilapteridae,  786 
Spilarginae,  729 
Spiloblattina,  807 
Spiloblattinidae,  807 
Spilochalcis,  637 
Spilochroa,  375 
Spilogaster,  361 
Spilomicrus,  642 
Spilomyia,  350 
Spilonota,  255 
Spilopsyllinae,  540 
Spilosmylus,  209 
Spinaria,  629 
Spinotarsus,  767 
Spintharus,  722 
Spinturnicidae,  736 
Spinturnix,  736,  738 
Spiramiopsis,  240 
Spirobolellus,  766 
Spirobolida?,  766 
Spirobolideae,  766 
Spiroboloidea,  766 
Spirobolus,  766 
Spiromimidae,  766 
Spiromimus,  766 
Spirostreptidae,  767 
Spirostreptideae,  767 
Spirostreptoidea,  766 
Spirostreptomorpha,  766 
Spirostreptus,  767 
Spongiphora,  1 1 6 
Spongiphoridae,  116 
Spongophorus,  143 
Spongostylum,  335 
Spongovostox,  116 
Sponidium,  572 
Stachyocnemus,  177 
Stackelbergomyiidae,  358 
Stagmatophora,  263 
Stagmatoptera,  85 
Stagmomantis,  86,  90 
Staianeinae,  728 
Staianus,  727 
Staphylinidae,  564,  587 
Staphylininae,  564 
Staphyliniformia,  550 
Staphylinus,  553,  564 
Stathmopoda,  259 
Statinia,  368 
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Statira,  570 
Stauronotus,  101 
Stauropus,  239 
Steatococcus,  161 
Steatoda,  722 
Stegana,  384 
Steganinae,  384 
Steganopsis,  367 
Stegobium,  560 
Stegodyphus,  719 
Stegomyia,  314 
Stegopterna,  322 
Stegopterninae,  322 
Steingelia,  161,  166 
Steingeliinae,  161 
Steleopteridae,  803 
Stelis,  658 
Stemmiulidae,  764 
Stemmiuloidea,  764 
Stemmiulus,  764 
Stenelmis,  555 
Steneretma,  369 
Stenichnus,  563 
Steninae,  564 
Steniolia,  654 
Stenobiella,  210 
Stenobothrus,  101 
Stenocephalus,  177 
Stenochilus,  721 
Stenocorixa,  181 
Stenocorixinae,  181 
Stenocoddae,  149 
Stenocotis,  149 
Stenocranophilus,  619 
Stenocranus,  153 
Stenodictya,  785,  785 
Stenogaster,  647 
Stenogastrinae,  647 
Stenolaemus,  176 
Stenoma,  257 
Stenomacra,  375 
Stenomaddae,  257 
Stenometopiinae,  151 
Stenometopius,  150,  151 
Stenomicra,  371 
Stenomidae,  257,  277 
Stenoneurellidae,  793 
Stenoneuridas,  793 
Stenoneuriddae,  793 
Stenopelmatidae,  94 


Stenopelmatinae,  95 
Stenopelmatus,  93,  95 
Stenoperla,  73,  74 
Stenophlebiidae,  804 
Stenophylax,  218 
Stenophylla,  87 
Stenopilema,  82 
Stenopodinae,  175 
Stenopogon,  339 
Stenoponia,  540 
Stenopsocidae,  128 
Stenopsyche,  217 
Stenopsychidae,  217,  219 
Stenopsychodes,  219 
Stenopteridae,  137 
Stenopterina,  371 
Stenopterininae,  371 
Stenopteryx,  386 
Stenosialis,  205 
Stenotabanus,  329 
Stenotortor,  150,  151 
Stenotritinae,  657 
Stenotritus,  657 
Stenovates,  85 
Stenoxenidae,  324 
Stenoxenus,  322 
Stenus,  564 
Stephanidae,  627 
Stephaniscinae,  629 
Stephaniscus,  628 
Stephanocircidae,  539 
Stephanopsinae,  727 
Stephanopsis,  727 
Stephanostomatidae,  356 
Stephanothrips,  137 
Stephanus,  627 
Stereochoristidae,  820 
Stereopalpus,  573 
Stereopterum,  794,  795 
Sterictophora,  625 
Steriopteridae,  795 
Sternophoridae,  710 
Sternophorus,  710 
Sternorrhyncha,  141 
Steropleurus,  97 
Sterrha,  237 
Sterrhinae,  237 
Stethopathidas,  346,  388 
Stethopathus,  346 
Sthenaroceridae,  796 


Sthenaropodidae,  793 
Sthenaropoda,  793 
Sthenopis,  229,  272 
Subadocera,  309 
Sdbasoma,  329 
Sdchopogon,  339,  339 
Sdchotrema,  619 
Stichotrematidae,  619,  620 
Sdcda,  654 
Sdctocephala,  143 
Stictopelta,  143 
Sdctoptera,  248 
Stictopterinae,  248 
Sdgmacoccus,  161,  166 
Stigmaeus,  744 
Sdgmatomma,  641 
Sdgmatopathus,  127 
Sdgmellidae,  251 
Sdgmodera,  554 
Stigmoderinae,  555 
Sdgmus,  655 
Stilbopterygidae,  2 1 1 
Sdlbopteryx,  2 1 1 
Sdlbophora,  143 
Stilbula,  636 
Stilbus,  557 
Stilpnochlora,  93 
Stilpnoda,  247 
Stilpon,  341 
Stiphidiinae,  719 
Stiphidion,  719 
Stiphropodinae,  727 
Stiphrosoma,  378 
Stizidae,  653 
Stizus,  653 
Stolidosoma,  345 
Stolidosomatinae,  345 
Stolotermes,  122 
Stolotermitinae,  122 
Stomacoccus,  161 
Stomatorhina,  356 
Stoma  tothrips,  136 
Stomoxydinae,  361 
Stomoxys,  357,  361 
Stonyx,  336 
Storena,  724 
Storenomorphinae,  725 
Stragania,  147 
Strangalia,  575 
Stradoleptinae,  331 
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Stratioleptis,  331 
Stratiomyia,  327,  398, 

399 
Stratiomyiidae,  324,  398, 

411 
Stratiomyiinae,  327 
Stratiomys,  327 
Stratocles,  104 
Straussia,  380 
Strebla,  385 

Streblidae,  385,  386,  391 
Strephoneuridae,  793 
Strepsimana,  257 
Strepsimanidae,  257 
Strepsiptera,  618,  825 
Striaria,  761 
Striariidae,  761 
Striarioidea,  761 
Striglina,  243 
Strobliella,  316 
Strongylocephalus,  147 
Strongylodesmus,  760 
Strongylophthalmyia, 

378 
Strongylophthalmyiinae, 

378 
Strongylopsalididse,  116 
Strongylopsalis,  116 
Strongylosoma,  761 
Strongylosomatidae,  761 
Strongylosomatidea,  759 
Strophiinas,  727 
Strophius,  727 
Strymon,  267 
Sturmia,  358 
Stygnommatinae,  714 
Stygnopsinae,  714 
Stygophrynus,  700 
Stylocellus,  712 
Stylodesmidae,  760 
Stylodesmus,  760 
Stylogaster,  347,  364 
Stylogastrinae,  347 
Stylopauropus,  755 
Stylophthalmyia,  370 
Stylopidae,  619,  620 
Stylops,  619,620 
Subtriquetra,  752 
Subulonia,  324,  330 
Suctoria,  538 


Suhpalacsa,  210 
Suillia,  374,  374 
Suilliinae,  374 
Superstitionia,  703 
Superstidoniinae,  703 
Suturaspis,  164 
Suturodes,  772 
Suva,  153 

Swammerdamella,  317 
Syarinidae,  708 
Syarinus,  708 
Sybistroma,  344 
Sybota,  720 
Sycophaga,  638 
Sycorax,  312,  312 
Sylepta,  245 
Sylvaphlebiidae,    793 
Sylviodidae,  793 
Sylvohymen,  787 
Symmerus,  321 
Symmictus,  333 
Symmoca,  256 
Symmorphus,  647 
Symperipatus,  690 
Sympetrum,  68 
Sympherobiidae,  208 
Sympherobius,  208 
Symphoromyia,  332 
Symphrasis,  208 
Symphyla,  774 
Symphylella,  775 
Symphylurinus,  48 
Symphypleona,  50 
Symphyta,  622 
Symphytognathidae,  730 
Symphytognathus,  730 
Sympycna,  65 
Sympycnus,  345 
Synaema,  727 
Synagelinae,  728 
Synagris,  647 
Synallagma,  263 
Synamphotera,  342 
Synapha, 318 
Synarmogidae,  793 
Synarmogoidea,  792 
Syncalypta,  553 
Syndyas,  342 
Syneches,  342 
Synemon,  231 


Syneura,  346 
Syngenaspis,  164 
Syngonopodium,    763 
Syngrapha,  248 
Synistata,  206 
Synlestes,  65,  69 
Synlestidae,  65,  68 
Synneuron,  317 
Synomaloptilidae,  796 
Synoptura,  760 
Synsphyronidae,  709 
Synsphyronus,  709 
Syntectidae,  623 
Syntelia,  561 
Synteliidae,  561 
Syntelopodeuma,  764 
Syntemna,  318 
Syntexidae,  623 
Syntexis,  623 
Synthesiomyia,  361 
Syntomidae,  248 
Syntomididae,  248 
Syntomis,  248 
Syntonoptera,  785 
Syntonopteridae,  785 
Syntormon,  344 
Syntormoneura,  345 
Syntropinae,  704 
Syntropis,  704 
Synuropus,  693 
Syringogaster,  368,  369 
Syritta,  350 
Syrittomyia,  369 
Syrphidae,  348,  403 
Syrphinae,  349 
Syrphus,  348,   349,  402, 

403 
Syscioblatta,  806,  807 
Syssphingidae,  241 
Syssphinx,  241 
Systelloderes,  174 
Systena,  578 
Systenus,  344 
Systoechus,  338 
Systropodinae,  337 
Systropus,  337 
Syzeton,  573 

Tabanidae,  328,  398,  411 
Tabaninas,  329 
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Tabanus,  324,  328,  329 
Tabaria,  96 
Tabuda,  335 
Tachardia,  165 
Tachardiella,  165 
Tachardiidae,  165 
Tachardina,  165 
Tachina,  358 
Tachinidae,  358,  403 
Tachinisca,  371,  373 
Tachiniscidae,  371 
Tachiniscidia,  371 
Tachincestrus,  371 
Tachinoidea,  354 
Tachopteryx,  67,  69 
Tachydromia,  341 
Tachydromiinae,  341 
Tachyempis,  341 
Tachygoninae,  581 
Tachygonus,  581 
Tachypeza,  341 
Tachyporinae,  564 
Tachyporus,  564 
Tachypus,  547 
Tachysphex,  655 
Tachytes,  653,  655 
Tachytrechus,  344 
Tsenaris,  268 
Taeniaptera,  365 
Taeniapterinae,  365 
Taeniochorista,  2 1 6 
Tseniopterna,  322 
Tseniopterygids,  75,  805 
Taeniopteryx,  75 
Taeniorhynchus,  314 
Taeniostigma,  128 
Tahitocoridae,  179 
Talaeporiinae,  233,  276 
Talaeporia,  233 
Tama,  724 
Tambinia,  154 
Tanaostigmatidae,  635 
Tanyderidae,  307 
Tanyderus,  307 
Tanypeza,  363,  364 
Tanypezidae,  364 
Tanypoda,  365 
Tanypodinae,  323,  365 
Tanypremna,  308 
Tanypus,  323,  395, 396 


Tany tarsus,  323 
Tapinogonalos,  645 
Tapinopa,  724 
Tapponia,  725 
Tarachidia,  248 
Tarachina,  89 
Tarachodes,  89 
Tarachodinae,  89 
Tarachodula,  89 
Taracticus,  339 
Taractrocera,  264 
Taracus,  715 
Taragra,  234 
Tarantula,  699,  700 
Tarantulidae,  699 
Tardigrada,  753 
Targionia,  162 
Tarraga,  94 
Tarsolepis,  239 
Tarsonemidae,  742 
Tarsonemus,  742 
Tarsophlebia,  803,  804 
Tarsophlebiidae,  804 
Tarsotomus,  744 
Tartaridae,  699 
Tascina,  231 
Tascininae,  231 
Tasmaniella,  775 
Tasmanoperla,  74 
Tavaresia,  634 
Taxeotis,  238 
Taxilia,  267 
Taygetis,  267 
Tcholmanvissiidae,  793 
Tegenaria,  695,  725 
Tegeticula,  252,  253, 

272 
Tegonotus,  734 
Teichomyza,  382 
Teichophrys,  101 
Teinopalpus,  265 
Telactinopterygidae,  795 
Telamona,  143 
Telea,  242 
Teleas,  645 
Telegeusidae,  565 
Telegeusis,  565 
Telegonidae,  264 
Telema,  730 
Telemidae,  730 


Telenomus,  644,  645 
Teleopsis,  368 
Telephoridae,  565 
Telephorus,  565 
Telethera,  254 
Telicota,  264 
Tellervinae,  269 
Tellervo,  269 
Telmatogeton,  323 
Telmatoscopus,  312 
Teloganodes,  58 
Telomantis,  87 
Telostylus,  365 
Telphusa,  256 
Temnaspis,  577 
Temnocera,  349 
Temnochila,  554 
Temnochilidae,  554 
Temnochilus,  552 
Temnopteryx,  79 
Temnostoma,  350 
Tenaga,  253 
Tenagobia,  181 
Tendipedidae,    323,    386, 

388,395,408,410 
Tendipedinae,  323 
Tendipes,  323,  395 
Tenebrio,  568,  570 
Tenebrioides,  554,  556 
Tenebrionidae,   570,    588, 

590 
TenerifFa,  344 
Teneriffia,  744 
Teneriffiidae,  744 
Tengella,  719 
Tengellidae,  719 
Tengellinae,  719 
Tennesseellinae,  724 
Tenodera,  90 
Tenthredinida?,  625,  661, 

662,  663 
Tenthredininae,  625,  662 
Tenthredinoidea,  622 
Tenthredo,  625 
Tentyria,  570 
Tenuopus,  343 
Tephritidae,  379 
Tephritinae,  380 
Tephritis,  380 
Tephrochlamys,  374 
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Tephromyia,  356 
Tephronota,  371 
Teragridae,  234 
Terastiomyia,  372 
Teratembia,  119 
Teratembiidae,  119 
Terebrantia,  136,  626 
Terellia,  380 
Terelliinae,  380 
Teretriini,  558 
Teretrura,  369 
Termatophylidas,  171 
Termatophylum,  171 
Termes,  123,  123 
Termitaldelphus,  312, 

388 
Termitaphididae,  184 
Termitaphis,  184 
Termitaradus,  183,  184 
Termitidae,  123,  124 
Termitocoridae,  184 
Termitocoris,  184 
Termitodesmus,  757 
Termitodipteron,  388 
Termitogeton,  123 
Termitomastinae,   315, 

387 
Termitomastus,  315,  387, 

387 
Termitomyia,  388 
Termitoxenia,  388,  390 
Termitoxeniidae,  388 
Termopsidae,  122 
Termopsinae,  122 
Terpna,  238 
Tesserocerus,  579 
Tessinosoma,  762 
Tetanocera,  368 
Tetanoceridae,  367 
Tetanocerinae,  368 
Tetanops,  371 
Tetanura,  367 
Tetanurinae,  367 
Tetheidae,  239 
Tethina,  376 
Tethinidae,  376 
Tetxabalius,  698 
Tetracanthella,  52 
Tetracanthina,  327 
Tetracha,  544 


Tetraconus,  628 
Tetragnatha,  723 
Tetragnathinae,  724 
Xetragoneura,  318 
Tetragoneuria,  67 
Tetrakentron,  753 
Tetralopha,  245 
Tetranychidae,  744 
Tetranychus,    695,    743, 

744 
Tetraopes,  575 
Tetrapus,  635 
Tetrastichidae,  637 
Tetrastichus,  637 
Tetratoma,  572 
Tetrigidae,  99 
Tetrix,  99,  100 
Tettigella,  146 
Tettigellidae,  146 
Tettigidae,  99 
Tettigidea,  99,  100 
Tetdgometra,  152 
Tettigometridae,  152 
Tettigoniella,  148 
Tetdgoniellidae,  146 
Tetdgoniidae,  95,  146 
Tettigoniinae,  97 
Tettigonioidea,  94 
Teucholabis,  3 1 0 
Teutonia,  740 
Teutoniidae,  740 
Texara,  369 
Thais,  266 
Thalamarchidae,  258 
Thalassius,  726 
Thalassomyia,  323 
Thalperus,  117 
Thamnotetdx,  148 
Thamyrididae,  263 
Thanasimus,  561 
Thanaddius,  726 
Thaumalea,  315,  315 
Thaumaleidae,  315,  395 
Thaumasia,  726 
Thaumaspis,  96 
Thaumastocoridae,  173 
Thaumastophila,  383 
Thaumastoscopidae,  146 
Thaumastotheriidae,  173 
Thaumatopsis,  245 


Thaumatoxena,  388,  390 
Thaumatoxenidae,  388 
Thaumetopoea,  239 
Thaumetopoeidae,  239 
Theatopinae,  772 
Theatops,  772 
Thecesterninae,  582 
Thecesternus,  582 
Thecla,  267 
Thecophora,  347 
Thecostomata,  353 
Theisoa,  261 
Thelaira,  358 
Thelaxes,  159 
Thelaxinae,  159 
Thelyphonellus,  699 
Thelyphonida,  695,  699 
Thelyphonidas,  699 
Thelyphonus,  698 
Themacrys,  719 
Themira,  363,  363 
Themirinse,  363 
Theobaldia,  314 
Theomands,  91 
Theophila,  240 
Theopompa,  89 
Theopompula,  89 
Theraphosa,  718 
Theraphosidae,  718 
Theresia,  358 
Thereuonema,  770 
Thereuopoda,  770 
Thereva,  324,  334,  335 
Therevidae,  335,  400,  413 
Theridiidae,  722 
Theridiinae,  723 
Theridion,  722 
Theridiosoma,  723 
Theridiosomatinae,  724 
Therioplectes,  329 
Thermacaridae,  739 
Thermacarus,  739 
Thermobia,  46,  48 
Thesoneura,  785,  786 
Thesoneuridae,  786 
Thespinae,  88,  89 
Thespis,  88 
Thessitus,  155 
Thestylus,  701 
Thevenetimyia,  337 
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Thienemanniella,  323 
Thinodromia,  389 
Thinophilinae,  344 
Thinophilus,  344 
Thiodininae,  729 
Thiotricha,  256 
Thomisidae,  726,  727 
Thomisinae,  727 
Thoracantha,  636 
Thoracophoracarus,  740 
Thoressa,  264 
Thorictidae,  561 
Thorictus,  561 
Thoronysidae,  793 
Thorybes,  264 
Thraulus,  58 
Thrincopyginae,  555 
Thripidae,  137 
Thripoidea,  136 
Thripomorpha,  387,  387 
Thrips,  135,  138 
Throscidae,  556 
Throscus,  556 
Thrypticus,  344 
Thyas,  739 
Thyasidae,  739 
Thyatira,  242,  245 
Thyatiridae,     239,     245, 

278,281 
Thyeninae,  728 
Thyllis,  332,  333 
Thymalus,  554 
Thymelidae,  264 
Thynnidae,  649,  651 
Thyreocoridae,  179 
Thyreocoris,  179 
Thyreophora,  376,  380 
Thyreophorida;,  380 
Thyretes,  239 
Thyretidae,  239 
Thyridanthrax,  336 
Thyridia,  269 
Thyrididae,  243,  276 
Thyridopteryx,  236,  277 
Thyris,  243 
Thyropygus,  767 
Thyrsophoridae,  128 
Thyrsophorus,  126,  128 
Thysania,  248 
Thysanoptera,  135,  812 


Thysanura,  44,  801 
Thysonotis,  267 
Tibicen,  141 
TUlus,  561 
Tillyardiddae,  819 
Timandra,  237 
Timarcha,  577 
Timema,  102 
Timemidae,  102 
Timeodes,  221 
Timia,  369 
Timomenus,  114,  117 
Timora,  247 
Timpina,  774 
Tinaegeriidae,  259 
Tinagma,  258 
Tinda,  326 
Tinea,  253,  253 
Tineidae,  252,   253,  271, 

275, 822 
Tineinae,  244 
Tineoidea,  233 
Tineola,  253 
Tineomorpha,  127 
Tingidae,  169 
Tingididae,  169 
Tingitidae,  169 
Tingoidea,  169 
Tinodes,  219 
Tiphia,  649 
Tiphiidae,  649,  664 
Tipula,  308,  309,  387, 

392,  684 
Tipulidae,  308,  387,  392, 

411 
Tipulinae,  309 
Tipuloidea,  306 
Tisamenus,  102 
Tischeria,  259 
Tischeriidae,  259,  273 
Titanatemnus,  710 
Titania,  379 
Titaniidae,  379 
Titanodamon,  699 
Titanoeca,  719 
Tithanetes,  693 
Tithraustes,  238 
Tithrone,  87 
Tityus,  704 
Tmetocera,  255 


Tolania,  142 
Tolida,  572 
Tolmerus,  339 
Tolype,  249 
Tomaspis,  144 
Tomaspididce,  144 
Tomicomerus,  715 
Tomoceridae,  51 
Tomocerus,  51,  54 
Tomoderus,  573 
Tomomyza,  336 
Tomomyzinae,  336 
Tomopygia,  1 16 
Tomoxia,  572 
Toosa,  235 

Tortricidse,  256,  270,  276 
Tortrix,  255 

Torymidae,  636,  638,  639 
Torymus,  636 
Toumeyella,  165 
Toxidia,  264 
Toxocerus,  584 
Toxodera,  86,  87 
Toxoderidae,  87 
Toxoderinae,  87 
Toxoneuron,  631 
Toxophora,  337 
Toxophorinae,  337 
Toxopoda,  363 
Toxopodinae,  363 
Toxoptera,  158 
Toxorhina,  310 
Toxorhynchitinas,  313 
Toxotrypana,  380 
Toxura,  369 
Toxurinae,  360 
Trachelas,  729 
Trachelizus,  580 
Trachelomegalus,  766 
Tracheoniscus,  693 
Trachusa,  658 
Trachyiulida?,  767 
Trachyiulus,  767 
Trachypachyidas,  545 
Trachypus,  654 
Trachysoma,  762 
Trachysomaddae,  762 
Trachyzona,  762 
Traginops,  377 
Tragocephala,  575 
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Tragopa,  143 
Tragopinae,  143 
Trama,  158 
Tramea,  68 

Transversiplecia,  822, 823 
Trapezites,  264 
Trapezitina?,  264 
Trapezostigma,  68 
Traphera,  370 
Trapherinae,  370 
Traumatomutilla,  650 
Trechidae,  546 
Trechoma,  717 
Trechus,  544 
Tremex,  623,  624,  660 
Trepidaria,  365 
Trepidariinae,  365 
Tretothoracidae,  570 
Triaenonychidae,  713 
Triaenonyx,  713 
Triaspis,  632 
Triaspidinae,  632 
Triassagrionidae,  803 
Triassoblatta,  806,  807 
Triassocoridae,  814 
Triassomachilidae,  801 
Triassomachilis,  801 
Triassomanteidae,  809 
Triassopsychidae,  819 
Triatoma,  173,  174 
Triatominae,  176 
Tribaeus,  636 
Tribalinae,  558 
Tribelocephalinae,  175 
Tribolium,  570 
Tricentrus,  142 
Trichardis,  339 
Trichempodia,  369 
Trichiidce,  586 
Trichilogaster,  637 
Trichina,  342 
Trichiosoma,  624 
Trichius,  586 
Trichobius,  385,  385 
Trichocera,  308 
Trichoceridae,  308 
Trichocladius,  323 
Trichodectes,  133 
Trichodectidae,  133 
Trichodes,  561 


Trichcecius,  742 
Trichogramma,  633,  637 
Trichogrammatidae,  637 
Trichoma,  210,  211 
Trichomatidae,  210 
Trichommatinae,  714 
Trichomyia,  312 
Trichomyiinae,  312 
Trichoniscidae,  693 
Trichoniscus,  693 
Trichoma,  320 
Trichopetalum,  764 
Trichopeza,  342 
Trichophaga,  253 
Trichophilopteridae,  133 
Trichophilopterus,  133 
Trichophthalma,  333 
Trichophyinae,  564 
Trichopoda,  358 
Trichopol ydesmus,  760 
Trichopria,  642 
Trichoproctus,  757 
Trichopsidea,  333 
Trichopsideinae,  333 
Trichoptera,  216,  821 
Trichopterygidae,  567 
Trichopteryx,  567 
Trichoscelidae,  375 
Trichotaphe,  256 
Trichothrips,  139 
Tricladellus,  128 
Tricliona,  578 
Triclis,  339 
Triclonus,  338 
Tricondyla,  544 
Tricoryphodes,  57 
Tricorythus,  57,  60 
Trictenotoma,  572 
Trictenotomidae,  572 
Tricyphona,  309 
Tridactylidae,  98 
Tridactyloidea,  98 
Tridactylophagus,  619 
Tridactylus,  98,  98 
Tridenchthonidae,  708 
Tridymidae,  637 
Trifurcula,  251 
Trigona,  658 
Trigonalidae,  627,  645 
Trigonalys,  645 


Trigonidiidae,  99 
Trigonidium,  99 
Trigoniulidae,  766 
Trigoniulus,  766 
Trigoniulideae,  766 
Trigonocera,  345 
Trigonoderus,  638 
Trigonometopidae,  367 
Trigonometopus,  367 
Trigonostylus,  759 
Trimenopon,  132 
Trimenoponidae,  132 
Trimeria,  646 
Trimerina,  382 
Trimerophoron,  763 
Trimerotropis,  101 
Trimicra,  309 
Trinemophora,  46 
Trineura,  346 
Trinodinae,  560 
Trinoton,  133 
Triodia,  229 
Trionymus,  167 
Trionyxella,  713 
Trioxys,  632 
Trioza,  156,  157 
Triozinas,  157 
Triozocera,  619,  620 
Triphleba,  346 
Triphleps,  170,  170 
Triplasius,  338 
Triplax,  566 
Triplosoba,  785 
Triplosobidae,  786 
Triptotricha,  332 
Trirhabda,  578 
Tristanella,  117 
Tristega,  626 
Tritanypeza,  364 
Trithyreus,  699 
Tritoma,  566 
Tritomidae,  567 
Tritominae,  567 
Tritoxa,  370,  404,  406 
Trixagidae,  556 
Trixagus,  556 
Trixoscelidae,  375 
Trixoscelis,  374,  375,  378 
Trizetes,  737 
Trochilium,  231 
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Trochilcecetes,  133 
Troctes,  127 
Troctidae,  127 
Trogidae,  583 
Trogiidae,  127 
Trogium,  127 
Troglophilus,  94 
Trogoderma,  560 
Trogoptera,  239 
Trogositidae,  554 
Trogulidce,712,715 
Trogulus,  715 
Troides,  265 
Trombicula,  744 
Trombiculidae,  744 
Trombidiidae,  744 
Trombidioidea,  742 
Trombidium,  743,  744 
Tropidaspus,  142 
Tropidia,  350 
Tropidomyia,  347 
Tropiduchidae,  154 
Tropiduchus,  154 
Tropisternus,  549 
Tropusia,  127 
Trotomma,  573 
Trotommidea,  573 
Trox,  583 
Trullifiorinia,  163 
Truxalinae,  101 
Truxalis,  101 
Trychopeplus,  103 
Trymaltis,  255 
Trypanaeinae,  558 
Trypanaeus,  558 
Trypanea,  380 
Trypaneidae,  379 
Trypaneinae,  380 
Trypeta,  380 
Trypeticinae,  558 
Trypetidae,  379,  406 
Trypetinae,  380 
Trypoxylidae,  654 
Trypoxylon,  653,  654 
Trypoxylonidae,  654 
Tryptochaeta,  383 
Tryxalinae,  101 
Tshekardocoleidae,  824 
Tshekardocoleus,  824, 
825 


Tubercularium,  761 
Tubifera,  348,  350,402, 

403 
Tubiferinae,  350 
Tubulifera,  136 
Tunga,541,541 
Tungidae,  541 
Tychepsephenus,  562 
Tychus,  551 
Tydeidae,  744 
Tydeus,  744 
Tygarrup,  773 
Tylids,  364,  389,  692 
Tylinae,  365 
Tylobolus,  766 
Tylocentrus,  142 
Tylopsis,  96 
Tylos,  365,  692 
Tylozygus,  146 
Tympanophora,  96 
Tympanophorinae,  96 
Typhloceratida?,  539 
Typhlocyba,  147,  148 
Typhlocybinae,  147 
Typhloglomeris,  758 
Typhloperipatus,  691 
Typinae,  790 
Typitium,  572 
Typopelds,  699 
Typus,  790,  791 
Tyroglyphidae,  742 
Tyroglyphus,  742 
Tyrranochthonius,  708 

Udamacantha,  327 
Udamoselis,  156,  158 
Ula,  309 
Ulidia,  369 
Ulidiidae,  369 
Uloboridae,  720 
Uloborinae,  720 
Uloborus,  720 
Ulodesmus,  761 
Ulomyia,  312 
Ulopa,  149,  150 
Ulopidae,  149 
Ululodes,  210 
Umbonia,  143 
Underwoodia,  762 
Underwoodiidae,  762 


Unionicola,  740 
Unionicolidae,  740 
Uraba,  249 
Uralelytron,  798 
Uraloscytinidae,  812 
Urania,  242 
Uraniidae,  242 
Urano taenia,  314,  314 
Uranotaeniinae,  314 
Uranucha,  371 
Urapteroides,  242,  242 
Urbaninae,  264 
Urbanus,  264 
Urellia,  380 
Uroblaniulus,  766 
Uroceridae,  623 
Urocerus,  623 
Uroctea,  72 1 
Urocteidae,  721 
Uroctoninae,  704 
Uroctonus,  704 
Urodacinae,  702 
Urodacus,  702 
Urodus,  258 
Uromands,  90 
Uromenus,  97 
Uropetala,  67 
Urophonius,  701 
Urophora,  380 
Uroplectes,  704 
Uropoda,  736 
Uropodias,  693 
Uropodida*,  736 
Uropsylla,  539 
Uropsyllinaj,  539 
Uropygi,  698 
Urothripidae,  137 
Urothripoidea,  137 
Urothrips,  137 
Usia,  338 
Usiinae,  338 
Usofila,  723 
Utetheisa,  249,  278 
Uzuchidae,  257 

Valendnia,  260 
Valgus,  586 
Valleriola,  173 
Vandex,  116 
Vandicidae,  116 
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Vanessa,  268 
Vanhoeffenia,  760 
Vanhoeffeniidae,  760 
Vanhornia,  643,  644 
Vanhorniidae,  643 
Varnia,  207 
Vatellinae,  547 
Vates,  85,  88 
Vatidae,  85 
Vatinae,  85 
Vectius,  726 
Vejovidae,  704 
Vejovinse,  704 
Vejovis,  702,  704 
Velia,  180 
Veliidae,  180 
Velocipeda,  170 
Veolcipedidae,  170 
Venata,  153 
Verhoeffia,  762 
Verhoefriidae,  762 
Vermileo,  331,  332 
Vermileoninae,  332 
Vermipsylla,  539 
Vermipsyllidae,  539 
Vermipsyllinae,  539 
Veronatus,  553 
Verrallia,  350 
Vesciinae,  175 
Vespa,  647,  648 
Vespidae,  646,  664 
Vespinae,  647 
Vespoidea,  664,  665 
Vespula,  647 
Vestalis,  67 
Vetillia,  105 
Veurise,  208 
Vietsia,  739 
Villa,  336 
Vipio,  629 
Vidcicola,  641 
Vlax,  117 
Volucella,  349 
Volucellinae,  349 
Vostox,  1 1 6 
Vulturops,  126,  127 

Waddycephalus,  752 
Walshia,  263 
Wandesia,  739 


Wandolleckia,  346 
Wasmaniella,  387 
Westermannia,  248 
Westermanniinae,  248 
Weyhia,  714 
Wiedemannia,  342 
Wilhelmia,  322 
Willemia,  51 
Willistoniella,  365,  366 
Winnertzia,  316 
Winthemia,  358 
Withius,  710 
Wohlfartia,  357 
Wuria,  740 
Wyeomyia,  313 

Xanthocanace,  375,  377 
Xanthochlorinae,  345 
Xanthochlorus,  345 
Xanthogramma,  349 
Xantholininae,  564 
Xantholobus,  143 
Xanthomelanus,  638 
Xanthorhoe,  237 
Xanthrochroa,  571 
Xenarchus,  232 
Xenaspis,  371 
Xenidae,  619 
Xenolpium,  709 
Xenomorpha,  327 
Xenophyes,  167 
Xenopsylla,  540,  541 
Xenos,  619,  620 
Xenyllodes,  54 
Xeris,  623 
Xerophlcea,  146 
Xerophylla,  161 
Xeroscopa,  245 
Xestocephalus,  147 
Xestomyia,  335 
Xestozona,  762 
Xiphandrium,  344 
Xiphidiinae,  97 
Xiphidion,  97 
Xiphocentron,  219 
Xiphocentronidae,  219 
Xiphochaetoporatia,  760 
Xiphosura,  26 
Xiphura,  309 
Xiphydria,  624 


Xiphydriidae,  623,  663 
Xiphydriinae,  623,  624 
Xiria,  370 
Xyela,  622,  624 
Xyelidae,  622,  661 
Xyelinae,  622 
Xylastodoris,  173,178 
Xyleborus,  579 
Xylecia,  622 
Xyleciinae,  622 
Xylica,  104 
Xylococcinae,  161 
Xylococcus,  161 
Xylocopa,  659 
Xylocopinae,  659 
Xylomyges,  247 
Xylomyia,  330 
Xylomyiidae,  330 
Xylomyiinae,  330 
Xyloperga,  624 
Xylophagidse,    330,    399, 

413 
Xylophagus,     324,     330, 

330,399,399,411,413 
Xylophilidae,  573 
Xylorictes,  257 
Xyloricddae,  257,  281 
Xylota,  350 
Xylotinae,  350 
Xylotrechus,  575 
Xyphosia,  380 
Xysdcus,  727 

Yanguna,  263 
Yarmister,  558 
Yersinia,  91 
Yponomeuta,  258 
Yponomeuddae,    258,  270, 

276,278  ^ 
Ypthima,  267 

Zabalius,  96 
Zabrachia,  326 
Zacallites,  804 
Zacallitidae,  804 
Zagonia,  375 
Zaitha,  184 
Zale,  248  ^ 
Zalmoxis,  713 
Zalusa,  386 
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Zaluscodes,  386 
Zanola,  239 
Zaprochilinae,  96 
Zaprochilus,  96 
Zarudniolidae,  565 
Zele,  631 
Zelima,  350 
Zeliminae,  350 
Zelleria,  260 
Zelmira,  321 
Zelotes,  726 
Zenillia,  358 
Zenoa,  560 
Zenobiinae,  247 
Zephroniodesmus,  757 
Zerriassa,  706 
Zerynthia,  266 
Zerynthiinae,  284 
Zerynthiinae,  266 


Zethinae,  647 
Zethus,  647 
Zeugloptera,  228 
Zeuzera,  234 
Zeuzeridae,  234 
Zimirinae,  726 
Zimiris,  726 

Zodariidae,  721,724,  726 
Zodariinae,  725 
Zodarion,  724 
Zodion,  347 
Zodioninae,  347 
Zonitis,  573 
Zonosema,  380 
Zopherus,  570 
Zoraida,  153 
Zoraptera,  130 
Zorocrates,  720 
Zoropsidae,  720 


Zoropsis,  720 
Zoropsocidae,  8 1 1 
Zorotypidae,  131 
Zorotypus,  130,  131 
Zuphidae,  546 
Zygaena,  235 
Zygaenidae,  232,  235 
Zygethobius,  771 
Zygoballinae,  729 
Zygomyia,  320 
Zygoneura,  319 
Zygoneurinae,  319 
Zygonopus,  764 
Zygopsocidae,  8 1 1 
Zygopsocus,  810,  811 
Zygoptera,  64,  68,  804 
Zygothrica,  384 
Zygothrips,  139 


INDEX  TO  COMMON  NAMES 

The  number  of  vernacular,  or  common  names  in  the  present  edition  has  been  reduced 
to  include  only  those  very  generally  used  in  non-technical  publications  in  the  English 
language,  especially  in  America.  For  those  applied  less  frequendy,  and  particularly  for 
those  coined  as  popular  appellations  for  insect  pests  in  the  United  States,  the  reader  is 
referred  to  "Destructive  and  Useful  Insects"  by  C.  L.  Metcalf  and  W.  P.  Flint,  third 
edition,  1951,  McGraw-Hill,  New  York. 


Agricultural  ants,  641 
Ambush-bug,  174 
American  cockroach,  78 
Angoumois  grain  moth, 

256 
Ant-lions,  211 
Ants,  621,626,640,664 
Aphids,  157 
Aphis-lions,  210 
Apple  fruit-miner,  260 
Apple  leaf -hopper,  147 
Apple  leaf-miner,  259 
Apple  maggot,  380 
Apple-skin  miner,  261 
Apple-skin  worm,  255 
Argentine  ant,  640 
Asparagus  miner,  377 
Assassin  bugs,  174 
Australian    apple    leaf- 
hopper,   1 47 
Australian  cockroach,  78 

Back-swimmers,  182 
Bagworm  moths,  235 
Bark  lice,  126 
Bean  weevils,  574 
Bedbug,  170 
Bee  assassin,  174 
Bee-louse,  384 
Bee  moth,  244 
Bees,  621,626 
Beet-fly,  360 
Beetles,  543 
Big  bedbug,  174 
Bird  lice,  131 
Bird  nest  parasites,  356 
Biting  lice,  131 
Black  blowfly,  356 
Black-flies,  321 
Black  peach  aphis,  158 


Black  scale,  165 
Bluebottle  flies,  356 
Body  louse,  203 
Book  lice,  126,  127 
Book-scorpions,  696,  707 
Bot  flies,  353 
Box-elder  bug,  177 
Bristle-tails,  44 
Brown  scale,  165 
Browntail  moth,  247 
Budmoth,  255 
Buffalo-gnats,  321 
Buffalo  tree  hopper,  143 
Bull-dog  ant,  641 
Burrowing  webworm, 

254 
Butterflies,  226,  229,  264 

Cabbage  maggot,  360 
Caddice  flies,  217 
Caddis  flies,  217 
Caddis  worms,  217 
Carolina  mantis,  90 
Carpenter  moths,  234 
Carrion  beetles,  563 
Carrot  rust  fly,  378 
Case-bearers,  271,  274 
Case-bearing   clothes 

moth,  253 
Cat-flea,  540 
Cat-tail  moth,  263 
Cave  crickets,  94 
Centipedes,  770 
Cereal  psocid,  127 
Chalcis-flies,  633 
Cheese  skipper,  374 
Cherry  maggot,  380 
Chicken  louse,  1 33 
Chicken  mite,  736 
Chigoe,  541 


Chinch-bug,  178 
Chinese  mantis,  90 
Chrysanthemum  gall- 
midge,  316 
Chrysanthemum  leaf- 
miner,  378 
Cicada,  141 
Cigar  case-bearer,  260 
Citrus  purple  scale,  1 64 
Clear-wing  moths,  231 
Click  beetles,  556 
Clothes  moth,  253 
Clover  aphis,  158 
Clover  leaf  midge,  316 
Clover  mite,  744 
Clover-seed  worm,  255 
Cluster-fly,  356 
Cochineal  insects,  1 66 
Cockchafers,  585 
Codling  moth,  255 
Colorado  potato-beetle, 

577 
Cooties,  202,  203 
Corn  aphis,  158 
Corn  borer,  245 
Corn  root  aphis,  158 
Corn  blotch  leaf -miner, 

377 
Cotton  aphis,  158 
Cotton  stainers,  178 
Cottony  maple  scale,  165 
Crab  louse,  202 
Cranberry  fireworm,  255 
Crotonbug,  79 
Cuckoo-wasps,  643 
Currant  fruit-fly,  380 
Cutworms,  278 

Daddy-long-legs,  696, 
711 
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Damsel-bugs,  176 
Damsel  flies,  63 
Date  palm  scale,  164 
Death's  head  moth,  236 
Death  watch,  127 
Deer-flies,  328,  329 
Dengue-fever  mosquito, 

314 
Diamond-back  cabbage 

moth,  258 
Dobson,  204 
Dog-flea,  540 
Doodle-bugs,  211 
Dragon  flies,  63 
Driver  ants,  641 
Dung  flies,  376 

Earwigs,  113 

Electric  light  bugs,  1 84 

Elm  aphis,  159 

Elm  bark  louse,  167 

European  corn  borer,  245 

European  earwig,  117 

False  chinch-bug,  178 
False-scorpions,  707 
Fig  caprifier,  635 
Fig  insects,  635 
Filaria  mosquito,  314 
Fire  ant,  641 
Flannel  moths,  232 
Fleas,  538 
Flesh-flies,  356 
Flies,  305 
Follicle  mite,  734 
Forester  moths,  249 
Frog  hoppers,  143 
Fruit  tree  leaf-roller,  255 
Fungus-gnats,  320 

Gad-flies,  328 
Gall  gnats,  315 
Gall  wasps,  633 
Giant  water-bugs,  184 
Gipsy  moth,  247 
Gnats,  305 
Goldenrod  gallmaker, 

380 
Goldenrod  gall  moth, 

256 


Goliath  beetle,  585 
Grape-berry  moth,  255 
Grape  blossom-midge, 

316 
Grape  leaf -hopper,  147 
Grape  phylloxera,  161 
Grasshoppers,  100 
Green  apple  aphis,  158 
Greenbottle  flies,  356 
Green  bug  of  wheat,  158 
Green  lacewings,  210 
Green  peach  aphis,  158 
Grouse  locusts,  99 

Harlequin  cabbage-bug, 

180 
Harvest-flies,  141 
Harvestman,  693,  696, 

711 
Harvest  mites,  744 
Hawk  moths,  235 
Head  louse,  203 
Hellgrammite,  204 
Hen  flea,  541 
Hessian  fly,  316 
Hickory  phylloxeran,  161 
Hog  louse,  203 
Honey-bee,  658 
Hop  aphis,  158 
Hornets,  647 
Horn  fly,  361 
Horntails,  623 
Horse  botfly,  362 
Horse-flies,  328 
Housefly,  361 
Humming-bird  moths, 

235 

Ichneumon-flies,    621, 

626 
Indian-meal  moth,  244 
Indian  wax  scale,  165 
Itch  mite,  742 

Jesus-bugs,  168 
Jigger-flea,  541 
Joint-worms,  637 
Jumping  plant-lice,  155 
June-bugs,  585 


Katydids,  95 
Kissing-bug,  174 

Lace-bugs,  169 
Lac  insects,  165 
Larch  sawfly,  625 
Large  skippers,  263 
Leaf-beetles,  575 
Leaf  blotch -miners,  261 
Leaf -bugs,  171 
Leaf-cutter  ants,  641 
Leaf-footed  bug,  177 
Leaf  hoppers,  143,  664 
Leaf  insects,  102 
Leaf    miners,    251,    274, 

661 
Leaf-rollers,     256,     276, 

278,  279 
Legionary  ants,  641 
Lesser  apple  worm,  255 
Lilac  leaf-miner,  261 
Locusts,  100,  141 
Long-horned  locusts,  95 
Longicorns,  575 

Malaria  mosquitoes,  3 1 3 
March  flies,  316 
Marsh-treaders,  168 
May-beetles,  585 
Mayflies,  55 
Meal  moth,  244 
Mealy  bugs,  167 
Medfly,  380 
Mediterranean  flour  moth, 

244 
Mediterranean  fruit-fly, 

380 
Melon  fly,  380 
Melon  worm,  245 
Mexican  jumping  bean 

moth,  255 
Midges,  305 
Millipedes,  757 
Mites,  693,  696,  733 
Mosquitoes,  305 
Moth-flies,  312 
Moths,  226,  229 

Narcissus  bulb-fly,  350 
Natal  fruit-fly,  380 
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Negro-bugs,  179 
No-see-ums,  324 
Nun  moth,  247 

Oblique-banded  leaf- 
roller,  255 
Olive  fly,  380 
Onion  maggot,  360 
Orange  maggot,  380 
Orange  tortrix,  255 
Orb-weavers,  723 
Oriental  cockroach,  78 
Oyster-shell  scale,  164 

Papaya  fly,  380 
Peach  scale,  165 
Peach  twig-borer,  256 
Pear  blister  mite,  734 
Pear  midge,  3 1 6 
Pear  psylla,  157 
Pear  scale,  163 
Pea  weevils,  574 
Peg-top  coccids,  1 65 
Periodical  cicada,  141 
Pickle  worm,  245 
Pink  boll-worm,  256 
Pine  aphids,  158 
Pineapple  scale,  163 
Pine  leaf  scale,  163 
Pine  sawflies,  625 
Pine  twig  moth,  255 
Pirate  bugs,  170 
Pistol  case-bearer,  261 
Plague  flea,  540 
Plant-bugs,  171 
Plant  lice,  157 
Plume  moths,  230 
Pomace  fly,  384 
Potato  aphis,  158 
Potato-scab  mite,  388 
Potato  tuber  moth,  256 
Praying  mantids,  84 
Predatory  flower-bug, 

170 
Pseudoscorpions,  696 
Psocids,  126 
Pubic  louse,  202 
Punkies,  324 

Raspberry  cane  maggot, 
360 


Red  humped  apple 

worm,  239 
Red  spiders,  744 
Rhinoceros  beetles,  585 
Ribbed  cocoon  makers, 

252 
Roaches,  78 
Rock-jumpers,  44 
Rose  leaf-hopper,  147 
Rose  midge,  3 1 6 
Rose  scale,  163 
Royal-palm  bug,  173 

Sacred  scarabasus,  584 
Salmon-flies,  73 
Sand-flies,  312,  324 
San  Jose  scale,  162 
Satin  moth,  247 
Saw-flies,  621,  622 
Scale  insects,  162 
Scorpion  flies,  214 
Scorpions,  693,  695,  701 
Screw-worm,  356 
Scurfy  scale,  163 
Seed  chalcids,  636 
Seedcorn  maggot,  360 
Serpent-flies,  205 
Serpentine  leaf -miner, 

378 
Seventeen-year  locust, 

141 
Sharp  shooters,  143 
Sheep-tick,  386,  391 
Shield-back  bugs,  179 
Shield-bearers,  258 
Shore  bugs,  173 
Short-horned  locusts,  1 00 
Silkworm,  240,  283 
Silverfish,  44 
Skin-beetles,  583 
Skippers,  226,  229,  263 
Slug-caterpillars,  272 
Snake-flies,  205 
Snipe-flies,  331 
Snow-flea,  386 
Soft  brown  scale,  165 
Soldier  flies,  325 
Solitary  wasps,  647,  664 
Soothsayers,  84 
Spider  hunting  wasps,  648 


Spiders,  693,  696,  716 
Spittle  insects,  143 
Spongilla-flies,  209 
Spring  tails,  50 
Spruce  bud-worm,  255 
Squash-bug,  177 
Stable  fly,  361 
Stick  insects,  102 
Sticktight  flea,  541 
Stilt  bugs,  177 
Stink-bugs,  180 
Stink-flies,  210 
Stoneflies,  73 
Strawberry   crown-miner, 

256 
Strawberry  leaf-roller,  255 
Sucking  lice,  202 
Sugar-cane  borer,  245 
Sugarcane  hopper,  153 
Sweet-potato  weevil,  580 

Tachina  flies,  358 
Tailless  whip-scorpions, 

698 
Tarantula  hawks,  648 
Tarantulas,  718 
Tarnished  plant-bug,  171 
Tent  caterpillars,  250 
Termites,  121 
Thread-legged  bugs,  176 
Thrips,  137 
Ticks,  693,  696,  733 
Toad-bugs,  182 
Toe-biters,  184 
Tongue-worms,  693,  751 
Trap-door  spiders,  7 1 7 
Tree  crickets,  99 
Tree  hoppers,  142 
Trilobite  larvae,  586 
True  bugs,  1 67 
True  lice,  202 
Tsetse  fly,  361 
Tumble-bugs,  584 
Tumbu-fly,  361 
Tussock  moths,  247 

Velvet  ants,  650 

Walking  sticks,  102 
Wasps,  621,626 
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Water  bears,  753 
Water  boatmen,  181 
Water  creepers,  1 82 
Water  scavenger  beetles, 

549 
Water-scorpions,  184 
Water  striders,  168 
Webworms,  245,  249 
Weevils,  543 
Wheat  bulb  fly,  360 


Wheelbug,  174 
Whip-scorpions,  695,  698 
White  ants,  121 
White  flies,  157 
Willow  gall  sawflies,  625 
Wind-scorpions,  696 
Winter-gnats,  308 
Wireworm  beetles,  556 
Wolf  spiders,  725 
Wood-ants,  640 


Wood-wasps,  621,  622 
Wooly  aphis  of  apple,  159 

Yellow-fever     mosquito, 

314 
Yellow-jackets,  647 
Yellow     necked     apple 

worm,  239 
Yucca  moths,  252 


•  -. 


Date  Due 


MAY  -  5  1956 
SFP     h  1957 


OO  NOT 


CIRCULATE 
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